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PREFACE 



This volume is one of a set of 18 
that form a complete course 
in \- * . 
ALGEBRA - LEVEL.' ONE 



The volume has -been structured 
in a multiple choice question-answer format, 
with the pagination scrambled 
and 

is to be used in conjunction with 
a program control console 
utilizing 
punch card input. 

It is one exhibit in the demonstration of a model 
developed under the direction of 
the U.S. Department of Health Education and Welfare. 
Project 8-0157 



at the 



New York Institute of Technology 
Westbury, New York 
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This volume covers the following material 
as shown in this excerpt from the Syllabus. 
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* Optional topic for enrichment 



READING ASSIGNMENT 
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Before you begin to answer the questions in this STUDY GUIDE you should 
read the pages indicated. 



SEGMENT 



FROM PAGE 



TO PAGE 



1 
2 
3 
4 
5 



296 
29 7 
299 
304 
306 



298 
300 



Modern Algebra Book 1 
Dolciani, Berman and 
Freilich 

Houghton Mifflin, 1965 



Read EVERYTHING contained in these pages. 
EXAMINE every illustrative problem 
Write in your NOTEBOOK: 

1) Every RULE that has been stated 

2) Every DEFINITION that has been presented 

3) Solve at least ONE PROBLEM of each type covered in the lesson. 



If you wish additional information 
for enrichment purposes consult: 



Algebra I 

Dodes and Greitzer 

Hayden Book Co., 1967 



You will be given additional notes at various places in the STUDY GUIDE. 
These, too^ should be entered in your NOTEBOOK. 
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GENERAL INSTRUCTIONS 



F 



Ask your teacher for: 

PUNCH CARD 
PROGRAiM CONTROL 
ANSWER MATRIX 

When you are ready at the' PROGRAM CONTROL 

Insert the PUNCH CARD in the holder 
Turn to the first page of the STUDY GUIDE 
Read all of the instructions 
Read the First Question 

Copy the question 

Do your work in your notebook 

Do all of the computation necessary 

Read all of the answer choices given 

Choose the Correct answer 

(remember, once you've punched the card 

it can't be changed) 

Punch the card with the STYLUS 

Read the instruction on the PROGRAM CONTROL 
(it tells you which page to. turn to) 

TURN TO THAT PAGE: 

If your choice is not correct^ you will 
be given additional hints, and will be 
directed to return to the question and 
to choose another answer. 

If your choice is correct then you will 
be directed to proceed to the next ques- 
tion located immediately below, on the 
same page. 

If you have no questions to ask your teacher now, 
■you can turn the page and begin. If you have 
already completed a SEGMENT turn to the beginning 
of the following segment; 



CHECK THE PAGE NUMBER BY LOOKING AT THE TABLE OF CONTENTS 



I 
1 

V0LUI1E 11 SEGMENT A BEGINS HERE: 

Obtain a PUNCH CARD from your instructor. In addition 
to the other identifying information that must be 
furnished by you, you are asked zo punch out the following: 
COLUMNS 48 and 50 0^ ^ (Sequence Number) 

54 and 56 0_ 4^ (Type of Punch Card) 
60 and 62 ]^ 1 (Volume Number) 
66 and 68 0^ ]^ (Segment Number) 

Your READING ASSIGNMENT for this SEGMENT is Page 296 
in Dolciani. 

In the previous volume, you learned the methods for multiplying fractions 
and for dividing fractions as separate operations. In this Segment, 
you will investigate the procedures for handling problems containing 
both operations. This will also include the applications of the rules for 
multiplying and dividing exponential forms. Actually , this Segment, 
as is the case in most parts of Algebra, draws heavily on the previous 
skills and rules you have learned while putting them together in one 
compound problem. 

You will now be asked a series of questions to draw your attention to 
some more important points. 

Question 1 

Perform the necessary calculation to find the resultant value of 

8 • 4 ' 9 



expressed as a fraction. Select the letter next to the correct choice. 

(A) 



_5 
48 



(B) 
(C) 



27 
20 

15 



(D) None of these. 

XI 



2 

T 

We don ' : agx eel 
No I. a chac 

4 




a nd no l 

X 

A number divided by itself is equal to 1 . 
(excepc zero) 



Please return to page 24 and try this question again. 

2 



2 
2 

Ydu made an error m factoring. Please note that the expression 

(x - 2)^ 

means 

(x - 2)(x - 2) 

and chac 

X - 4 

is the difference of two squares. 
Recall that 

a - b = (a - b)(a + b) 



Please return to page 28^ and try this question again. 

2 



XI 



1 

We don't agree. 

In dividing quantities having the same base, we subtract the exponents. 
This rule does not apply to coefficients unless they are in 
exponential form. 

y|- does not equal -~ 

The numbers should be factored: 

_3 ^ 3- * 1 ^ ^ 

72 3 ^1" 24 



Please return to page 26_ and try question 5 again. 

1 



3 
2 

Your answer is not in lowest terms. Take another look at the choice you 
made and see if you can reduce it further. 



Please return to page 31 and try question 11 again. 

2 



XI 



Remember ■ che operation of division ' -.at of multiplication, 

only the numuc.:. xi.auediately following the division sigi, is replaced by its 
reciprocal . 



Please return to page 20 and try question 2 again. 

2 



You forgot the main point of this segment. 
Division by 

y + 2 
5 

is the same as multiplication by 

5_ 

y + ' 2 



Please return to page 11 and try question 8 again. 

2 

^ XT 
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5 
1 

To write the reciprocal of a nionoTnial, we invert the entire inonoTnial; not 
just the coefficient. 



The reciprocal of 



Thus, we have in this problem 



7 • 1 
7x IS — 

7x 



3 

X 1 21 
y 7x xy 



Please return to page 21 and try question 4 again. 

2 



1 
2 

We don't agree. You multiplied by the reciprocal of 

a + b 
a - b 

Keep in mind that we change only the term immediately following the division 
sign to its reciprocal . 



Please return to page 22 and try question 1 again. 
O 2 



XI 



6 
1 

You made the wrong choice. 

The fractio!' mediately following the division sign should be replaced 
by its ipr; 

a_ . c_ _ ^ , ^ 
b • d ~ b * c 



Please return to page 1^ and try question 1 again. 

2 



6^ 
2 

When we write this question as a continued product of three terras, we get 

1 3 3 IP 4 4 

18pq . 1 - . PJ_ = 18p q 

2 2 „ 2 2 

P q 3 3p q 



Continue frora here and apply the rule for the quotient of powers. 



Please return to page 1_7 and try question 7 again. 

2 
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Vlhat is the reciprocal of 



6x 



y 



i.ccall that the reciprocal of a number is the quotient of 1 divided by 
that number. For example; 



The entire fraction is turned upside down, not just the coefficients. 



Please return to page 2A_ anC ry this question again. 

2 



You did not reduce to lowest terms. 

Examine the choice you made and see if you can reduce it further. 



Please return to page 28^ and try this question again. 

2 



the reciprocal of 



5a 
8b 



is 



8b 
5a 



XI 



8 
1 

It seems that you made a careless mistake. 
Don't try to do this entire problem mentally. 
Write down the problem and do one step at a time. 



Please return to page 26^ and try this question again, 

1 



8 
2 

We don't agree. The expression 

(m - n) 

is not the same as 2(m - n) 

2 

The expression: (m - n) 

means (m ~ n) (m - n) 

Ifliile the expression: 2 (m - n) 

means the sum of (m - n) and (m - n) 



Please return to page 31 and try this question again. 

2 



You forgot to multiply by the reciprocal of — 

9 



Note that 



5_ 35 ^ 5^ 
7 ' 45 * 9 



is the same as 5 35 , 9 



7 45 5 



Please return to page 20 and try this question again. 

2 



The expression 

is the difference of two squares. Recall that 

a^ _ = (a - b) (a + b) 



Please return to page 11 and try this question again. 

2 



XI 



10 

1 

You made an error in using the rule for the quotient of powers. Recall that 

a , 
X a - b 

X 



Please return to page 21 and try this question again. 

2 



10 
2 

You made an error in factoring. Note that 

a^ - = (a - b) (a + b) 

2 2 
and that a + 2ab + b 

is a perfect square trinomial. 



Please return to page 22^ and try this question ag^in. 

2 



11 
1 



Only the fraction should be replaced by its reciprocal. 

2 

You should not have replaced bv i i «• » ' rocal. 

For example: 

b * d ' f b ' c * f 



Please return to page 1^ and try this question again. 

2 




11 
2 

Question 8 

Apply the proper principle and perforin the indicated operations: 

' " 4 ^ y : y + 2 

2y^ y - 2 * 5 



Select the letter which labels the correct simplification. 

2 

(A) ^Q^^^ . (E) 5 (y - 2) 

2y(y + 2) 



(C) --^ (D) ^ 

y - 4 2y 



er|c 



12 
1 

You made an error in applying the rule for the quotient of powers. Recall 
that 

a 

X a ~ b 

— = X 

b 

X 

you realize, of course, that 

4 

The 4's can^t be divided since one of them is an exponent. 



Please return to page 2lL question 3 again. 

2 



12 
2 

Your answer is not in lowest terms. 

Examine the numerator and the denominator of the choice you made. 
Each one can be factored. 



Please return ro page 38 and try Question 13 again. 

2 



13 
1 



You must check this mistake. 

K i 9abc ^ K-^ 
You seem to understand that division is replaced by multiplication by the 
reciprocal of the divisor. But that means the reciprocal of the entire 
divisor , 

K - 9abc = K« ~z 

^ 9abc 

Please return to page 26_ and try this problem again. 

1 



13 
2 

It appears that you made the mistake of considering 

2 2 
m ~ n 

2 

the same as (m - n) 

They are different! 

One way of seeing this is to evaluate each expression with the same numerical 
values and to compare the results. Use the values m = 5 and n = 2 in the 
expressions below: 

2 2? 2 

m - n = (m~2) 

5 ~ 2 = ( 5 - 2 )^ 

2 

25 - 4 = (3) 



21 7^ 9 

^ Please return to page 31 and rectify your mistake. 
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14 
1 

Recall that a number divided by itself is equal to 1 and not to zero. 
That is: 

^7-0 rather ^ = 1 

'a.. a 



Please return to page 20 and try this question again. 

2 



14 
2 

We don't agree! One of the letters does have the correct answer next to it. 
Try factoring each expression where possible. Place similar factors .one 
under the other. 



Please return to page 28^ and try this question again. 

2 



XI 



Remember. The division sign affects only the fraction immediately following 
it . 

e.g. 



a * £. ^ - ^ ^ ^ 
b ^ d*f ~ b*c*f 

If both fractions were to be affected by the division sign, then a set of 
parentheses would have to be used. 

e.g. 

b 4 d f bee 



Please return to page 21^ and try this question again. 

2 



15 
2 

You must have made a careless error. Please go over your work; first make 
sure that you have copied the question correctly on your paper. 



Please return to page 25^ and try this question again. 

2 



XI 



16 
1 

You must have made an unusual mistake. 

One of the other letters does have the correct answer next to it. 
Please recons-ider. 



Please return to page 1^ and try this question again. 

2 



16 
2 

You reduced individual terms in the numerator with individual terms in the 
denominator. In reducing a fraction to lowest terms, we divide both the 
numerator and denominator by like factors . 
Consider the following illustration: 
2 



4x 



X ^- 2 



4x 



- 2 



X + 2 
8 



X + 2 



1 



2 



1 



This combined operation can 
be written as a product as 
follows : 

We now factor the numerator 
of the first fraction, and 
we get: 



To simplify^ we divide the 
numerator and the denominator 
by the like factors that appear 
in both numerator and denominator. 
Thus, we divide by. 



The answer in simplest form is — 
^ X 

problem. 



(x - 2) ( X + 2) 
Now use this technique on the given 



Please return to page IJ^ and try this question again. 

2 
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XI 



11 
1 



Good. Let's review one typical procedure In problems of this type. 



A 2 3 , „ . _ 4 ,23 
ox y ^ „ 2 4 32 5x V 
^ - 9x y » — - = ^— 



3z 



18 



3 

7 

"4 



2 1 

^ 

1 



22 

2 
X y 



1 

y 



NOTE: 



The problem is expressed 
as a series of fractions 
having the same letters; 
these are reduced separately 
^^and then multiplied. 



Now proceed to problem 7 below. 



Question 7 

Apply the proper principle and perform the indicated operations, 



18pq 



3 3 
2 2 p q 



17 
2 



Select the letter which labels the correct simplification. 



(A) 6p^^ 



2 2 

(C) 6p 



(B) 6pq 



(D) 18p^q^ 



XI 



18 
1 

Sorry! 

You made a wrong choice. 
The expression 

a + b 
a - b 

does not equal ( - 1 ) . Wliy not? Suppose that we 

let a = 4 

and b = 1 

then 

a + b ^ 5^ 
a - b 3 

That should convince you that cancelling individual terms in the numerator 
with individual terms in the denominator is not permissable. 



Please return to page 22 and try question 10 again, 

2 

2 

Sorry! You made the wrong choice. In order to obtain the answer that 
you chose, v i lied by the reciprocal of 

3y2 - 9 

yz 

This is not the term immediately following the division sign. 



Please return to page 38 and try question 13 again. 

2 



XI 



IVliat are the factors of 

( - 2x - 3) ? 

Before going ahead, make sure that you have factored the above trinomial 
correctly. 

You can check your choice by multiplying the factors. See if their 
product equals the trinomial. 



Please return to page 25 and try this question again. 

2 



19 
2 

This question involves the factoring of six expressions. 

It is easy to make a mistake in a question requiring all this work. 

You must exercise great care in choosing the correct factors of each of the 

trinomials. You should check these factors by multiplying them to see whether 

their product equals the given trinomial. 



Please return to page 40 and try this question again, 

2 



ERiC XI 



s the correct ansv;er. 



damental rule is ; 
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a^_^£^e__a^d^e 
b • d * f ~ b * c * F 



.d rule that applies is : 



if ^ = 23. 

b pr 



then ^ = i 

b r 



Gtor p is coininon to both the nunierator and denominator, and ±z lias the 
of 

^ = 1 
P 

go on to question 2 below. 



Question 2 

Perforin the necessary calculation to find the resultant value of 

7 45 9 



when it is reduced to a simple fraction. Select the letter which labels 
flv r^orrect answer. 

(A) 1 

CO ^- 

O 81 



(D) 0 



21 
1 



V^ery good! You the correct 

V'e have 



4 

4 X 



Ue change the c--ration of division multiplicacion by multip- ing by the 
reciprocal of zhe number iimnediatel foilewing the division sigr.. This number 
is called the divisor. Thus, we ha -e 

4 X ox 24x 

Tlie result can be simplified further by dividing the numerator and the 
denominator by 

A y 



3x . We get as the correct answer- 



Please go on to question 4 below. 



21 
2 



Question 4 

Apply the proper principle and perform the indicated operations , 

3 

X * ^ 21 



0 - /X 



xy 



Select the letter . ich labels t: correct simplification. 

(A) ^ (C^ ^ 

y y 

o 3 3 

(B) ^ ^D) 

y I47y 

XI 



go'. ..! You made nhe correcu c. :_ce. V'e first /rite the combined 
: of multipliLcation and division into an ordr.3tion inv::,lT-ing 
.Iti-^ • at ion onl'.'. 



^iuy-- v:c zet: 

0 



(x - 2)' 

• — n « (2x + 4) [ Fact -nag 

X + 2 X - 



(x - :) 'x - 2) 



;(x + 2) 



(x - :!) (ic - 2) (x + 2) 

nvcTvv., .:• careful techn. ue is t::.e dcllowing: 

Wrl 3 each fai^tor f the nrjneraror down fi"^ i. . 

( - 2) = : X - 2)^ (2) o (x J 

liTu^ r.cu^rrange the factcirs of tb 2 C:.:ciom±nator s . that factors of" the 
fenc- «';i-or are placed ur^iler lilie fa^ctors of th - numerator. 

( X - 2 . (2)- ^ 2 ) . 1 



(--^ - 2) ^ - ( X - 2 ) (x + 2) 

.rac::ions in rite form 



3VXIL1 



^ = 1 

a 



2 - 2) 
(x + 2) 



K;'.vr 'J/, -Dn to question 13 below. 



21 
2 

Questiilca 10 

Appir: rh- proper princr:=le and perform the indicated operEtions, 

' ' . ^ - ( a^ + 2ab - b^) 
a" a - : 

5-:rlfi-- rj e letter which labels i--^ correct answer. 

(A) -2^"^-^ :c) - - - ^ 

(B) ^ (D) \ 
© s. v3 - 3) a 



ERIC 



XI 



This answer is correct. 

Please go on to question 6 V7bic : .^ws . 
Question 6 

Apply the proper principle and pe- " ihe indicated operations, 

2 3 

6xY . . 2 ^ 



- y 



Select the letter which labels rect siir.plif ication, 

(A) (C) 



9 



2 3 

(B) 2x yz (D) Mone of these. 



We don't agree. 

One of the other letters identi£it ^ the correct answer. 
Please reconsider your choice. 



Please return to page 38 and t— ■ th__i cziestion again. 

2 



-3 
1 



23 
2 



XI 



24 
1 



This Is thz ^orxezz ansv-er. 

To accompl-.::.: the ^nd as facrcrilng e::/^ of the members of ch e umerator 

and dernoirir.."i-ar anid pls-^ing them ±n the position as 



1 = 1 

a 



it is aonetir.es -zore convenient to diivl. = :;c-h the numerator 
by the same vali_e. 



c aen:: ■ .inator 



For example: 



Basic ilethod: 



35 
45 



7=5 



3.3.5 

1 

7 ^ 
9 • ^ 



-nariir Method: 



11 
45 

.45 



Divide nu :.isra';or and denoniaator 
by the i::c~\-r coir-.m to bozh. (5) 

[ Write ul.e r-asuiz ^.s a fractior.. 



9 9 

Please go on to question 3 below. 



24 

2 

Question 3 

Apply the proper p-rTuiciple and perfcrm the Z3.iii,r;ated crsrati ns, 

4 



X 3 



6x 



4 

Select the letter which labels the o.orrect ^imrlif icar_.c:i . 



(A) ^ 



(B) 
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:x 

(C) Sy 

L 

(D) 6x 



XI 



This is tr.~ 
Let ' s revl , 

nm 



.:2t ans: er. 



men: jc 



+ n . TTi^ - r^. 



Factor ^nd cjiange rv 
TTiultipiicatlon by 
inverting the diVLs< r, 



. mn 



1 
1 



The cc^rect ar_^wer is 



m 



Follov nha rrincipl'r ti:at 
^ = 1 



and reduce l_lke facto 



rs . 



Please go on lc Question 12 belov;, 



QuestioTi 

Apiply r ^r.rer pr-incipl-^ and perfrrn: the indicated operatians. 

2 2 
X * 2^r X - 2x - 3 



X + 1 - 2:_ -r . - 9 



.er which labels the correct answer. 



X 



- 1) + 3) 2ic + 6 

x(x + i) ''^^ x(x + 3) 



XI 



26 
1 



Plea . i g. 7r- the ii:sxt question wirijih f::jlLows 



Ques tz^-on i; 

Apply che ~Dper priniciple and perf cz3 tfe= indicated operarions , 

a b 3c ^ . 

SeLiicr the ^atzar which labels the :iorrect simplification. 

2 2 2 2 

(A) :C) ^ ^ " 

69b 2A 



2 4 
(3) ^ (DO 



26 
2 



Sorry 5 I'ou did .lOt make the correct chc ce. 

Did you check cha factors of each :jf the expressioTis ? 

It is important that you T;:ltiply the fairrors of each of the trinomials, 
es-oecially^ 1:0 see x^.n jthe.V tne^i prvird^i^i:'-;; is equal tc tne trinomial. 

That' s whar:^: yoiiir: mistake probah:::7 is. 




itr.n to page 45 and try this question again. 
2 

XI 



Very gooc. You made tbe corrrect chcace- We tirst change the operation 
of divas ion to that of multiplication. Tnus^ we have 

1 2 ^ 

k" + 7x + 10 X ^ x - 6 - 3x - 10 

. 3 C 

V- - 5k - 6 ~ 25 X + 5x + 6 

Ke now factor each numirbxator a^d eadi denoiminator as follows: 

2 . _ 

X -r- ■ 



27_ 
1 



bin 



2 
2 

X + X 
2 



10 = 






5) 


u 


+ 


2) 


6 = 


(x 




6) 


<x 


-1- 


1) 


6 = 




+ 


3) 


(x 




2) 


25 = 






5> 




+ 


5) 


10 = 


(x 




5) 


(x 


+ 


2) 


6 = 


(.X 




3) 




+ 


2) 



Note c'^'^.ac che factoring was done In a separate place ^ making room for checking 
these ctcr?; before us;±ag them ici th-f multiplication. We now have: 

■■<x + J) (:c: + 2) ((x 3,) (x. - 2 ' (x ~ 5) (x + 2) 
X - t ) +1) (x - 53 (u: ^ 5> ' (x + 3) (x + 2) 

Dividing nuEEirator arjd cienoniinatC'r tVit^ like factors, 

(r 5; , (X + Ih , -^3) , (x - 5) 

we ger: 

Cv - 2; (3: - 2) ^ - 4 ^ 



- 1} (31 -6) . 1) (x - 6) 

Please go on to qaestion 16 ibelow. 



27_ 

jue:-' tion 16 2 
Apply 'zhe proper priip/ciple and perfor?i^ t^vi: indicated operations, 

- 4x -^ 4 - 6x + 9 . x^ - 5x - 5 



0 a 2 

:f - 7x ~ 12 - 4 X - 2x 

.Select the letter v^-'hicli labels the c arract simplification. 

(x 2) (x - 3) " 6) 

(X - 6) (X 4- 1) (X - 4) 

C3) " II " ?i (D) None of these, 

(x - ^3 (x - 6) 

XT 
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1 

This is the correct answer. 
Let's review our procedure. 



2 

y - 4 ^ y 2. y + 2 becomes 

2y^ y - 2 ' 5 



(y + 2)(y - 2) y_ 



2 . y. y " (y - 2) ' (y + 2) 

Now we can rearrange the factors by using the COMMUTATIVE property of 

multiplication in an effort to get expressions in the form — which, 

a 

of course, equals 1 . 

(y + 2) (y - 2) 2. ^ This then becomes 
(y + 2) * (y - 2) ' y * 2y 



5_ 

2y 



Please go on to question 9 below. 



28 
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Question 9 

Apply the proper principle and perform the indicated operations, 

2 

(x - 2 ) * / 2 / N /o ^ / \ 

Select the letter which labels the correct product. 

(A) 2 

X + 2 

(x - 2)(2x + 4) 
(x + 2)^ 



(D) None of these 

XI 
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Very good. You inade rhe correct choice. 

The question can be written as a product of terms, thus, 

y"^ z ^ 3yz - 9 . ^ 

— 2 2 t Factor 

3y y 2 ~ 9 yz 

3L- V 5 « 3(yz - 

3y Cyz - 3) Cyz -r 3) yz 

2 

Dividing by the equal factors: (3),(y ),(z), and ( yz - 3 ) 
in both the numerator and denominator, we get. 



yz + 3 

Please go on to question 14 below. 



Question 14 

^PPly the proper principle and perform the indicated operations. 

a^ -f 10a -f 25 ^ 10a ^ a -f 5 

a + lOa a + 15a + 50 " a + 10 

Choose the letter next to the correct simplification. 



(A) (C) lOi^^) 



29 
2 



a + 1 ' ' 10 



(B) 



10 



a + 10 



(D) 



10(a + 5) 



(a + 10) (a + 10) 



ERIC 



XI 
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You overlooked something. The numerator of the second fraction; namelv, 

2 

X + 5xy 

can be written as x(x + 5y) 

Check the factors of each of the expressions, especially the factors of 

2 2 
X + 2xy - 8y and the factors of 

2 2 
X - xy - 2y 

In answering a question that involves many operations, it is extremely 
important that you arrange your work neatly and proceed carefully. 

Please return to page 39, and try this question again. 

2 

30 
2 

Sorry, but you did not make the right choice. 

Note that some of the expressions are written in descending order of the 
variable while some are written in ascending order of the variable. 
You recall that 

2 

(1 - 4x ) is the same as 

~(4x^ - 1 ) and 
2 

(2x - X ) is the same as 

~( x^ - 2x ) 

With this change, all the expressions are now in descending order of the 

variable x . 

Please continue from here. 

Please return to page 3_5 and try this question again. 

2 



31 
1 



This 15 che correct answer, 
lii'i re.iew the procedure: 



ii^.^JtA 1 (a^-,2ab^b2) = Ca-fb)(a _^b) ^ a b 



a - b a - b (a + b) Ca + b) 



"e : \fe tac cor and employ che 
:Ciprocai simultaneously. 



11 1 

(.3r^--t-b-) (a--. bO Ca -i=- b) 1 
^ . 

a"" (a b^ (a -f b^ (a--f-b) 



1 11 



jjupoi tant : Instead of re-writmg I _ 1 
:o put: fractions in the form j " 2 



we can reduce the similar factors .| 
Please go on to question 11 below. 
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2 



Question 11 

A.pply the proper principle and perform the indicated operations, 

2 2 2 

'( m - n ) m + n 0 m - n 



2 

mn m - n m 

Select the letter which labels the correct reduction. 

(A) (C) ^ 

mn n 



(B) S 
n 



(P) s 

n 



( in 



n ) 



(in - n ) 



XI 
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1 

Tills question requires the factoring of six expressions, tabulate the 
factors of each of the expressions in a separate place on your paper. 
Check each of the factors by multiplying them. See if their product equals 
the polynomial that you have factored-. When you have made sure that you 
have factored correctly, proceed to perform the indicated operations. 



Please return to page 2_7 and try this questioii again. 

2 



32 
2 

Sorry! We do not agree. 

Suppose we try a similar problem together, and as you follow all the steps, 
find out where you made your error. 
Find the value of 



/ 2, 3 
4a b 



24a b " — ; 



Change multiplication and division to 
only mul tiplication. 



4a b 



3c 



24a^b^ 



2 3 4 
12a b e 

4 4 
24aVc 



2 

2a b 



From left to right, 



12 
24 



c_^ 
c 



1 
2 



1^ 
b 

= c" 



Please return to page 22_ and try this question again. 

1 



EKLC 



XI 
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Your answer is not in lowest terms. The numerator of the expression 
chac you chose can be factored. You have made another error as well. 
Copy che problem carefully and factor one expression ac a time. 



Please return to page Z5 and try this question again. 

2 
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We don't agree. 

In changing the operation of division to that of multiplication, we multiply 
by the reciprocal of the fraction immediately following the division sign. 
In this question, the fraction immediately following the division sign 
because of the parentheses is the product of 





3c 




and 


3a 


+ 


2b 




2c 




3b 




c 


+ 
3c 


b 


Therefore, you should first find this 
product, then multiply 


3a 


+ 


2b 





by the reciprocal of this product. 



Please return to page 43 and try this question again. 

2 

XI 
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Note that the expression 

+ 10a + 25 

is a square trinomial; and is, therefore, the product of two equal 
factors. Furthermore, the factors of 

a^ + 15a + 50 
are (a + 10) and (a + 5) 

Factor each expression carefully. Do one step at a time. 



Please return to page 29^ and try this question again. 

2 



34 
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1 2 

The fractions y and — are equivalent; that is, they have the same 
value* But they are not ''like" fractions, 

a c 

For example: — and — 

b D 

are "like" fractions since they have the same denominator. 



Please return to page A6_ and reconsider the question. 

2 

XI 

o 

ERIC 



ERIC 
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Very good.' You made the correct choice. 

We first list each numerator and denominator in factored form. You can 
understand why you had to learn how to factor before tackling this topic, 
Til us , 







4x 


+ 


1 


(2x - 


1) 


(2x 




1) 


3x2 


+ 


4x 




4 = 


(3x - 


2) 


( X 


+ 


2) 


2 

X 








4 = 


( X - 


2) 


( X 


+ 


2) 


3x2 


+ 


13x 




10 = 


(3x - 


2) 


( X 


+ 


5) 


2x2 




5x 


+ 


2 = 


(2x - 


1) 


( X 




2) 


9x2 




12x 


+ 


4 = 


(3x - 


2) 


(3x 




2) 



Changing the combined operations of multiplication and division to 
mulcipiicaLion only, we now have, 

(2x - 1) (2x - 1) ( X - 2) ( X -f 2) (3x - 2) (3x - 2) 2x 



(3x - 2) ( X + 2) (3x - 2) ( X + 5) (2x - 1) ( x - 2) x + 5 

>/ y >/ 

Some students avoid the confusion caused by crossing out the common factors by 
puccing a check over the pairs. 

Please go on to question 19 below. 
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1 



Question 19 

Apply che proper principle and perform the indicated operations, 

1/2 ^ 2 ^ 2 

1 - 4x 2x - X 0 2x - 



2x^ - 7x + 3 6x^ + 13x + 5 3x^ - 4x - 15 

Select: the letter which labels the correct sinjolified result. 

2 - X 



(A) 



3x + 5 



(B) 1 

(c) ; - 

2 - X 
(D) None of these. 



XI 



The rule for adding fractions with like denominators is: 

Add the numerators for the new numerator and maintain the same denominator. 
Til us , for example, 




2-1-3 
7 

5^ 
7 



.ease return co page 51 and try tliis question again. 

2 



Yea, bu^ your answer is not in lowest terras. It is important that you 
examine /our answer to see whether it can be further simplified. 



If 



q cb 



Reduce b_ 

b 



= 1 



Then 



q c 



Please return to page 65 and try this question again. 

2 



XI 



1 

Yes, but your answer is not. in lowest terms. 

You can remove a common- monomia, ^:',ctor from the numerator of your choice, 
For example: 

3x 



Please return to page 5_7 and cry chis quiesnion again. 

1 



2 

We do not agree. 

This question requires the combined operation of adding and subtracting 
fractions with like denominators. The rule for combining such fractions 
is to add the numerators of those fractions that are connected by a plus 
sign and to subtract the numerators of the fractions that follow a minus 
sign. As with the operation of addition only, the same disnominator is main 
tained in the answer. 



Please return to page 67_ and try this question again. 

1 



XI 
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This is • the correct answer 

First copy the problem: x 9 2x 



X + 1 • 2x + 6 : • - 

Then factor and convert 

to multiplication: x 2 (x - - 3) t - + i) 

>^ + 1 2x ^:: - 3) v.: + 3' 

If ' crossing out" is confusing, nhen ir^-arrange the Lrjctors of the aeno: ^nr^or 
tG m^^:tch those ni the numerator: 



The "unmatched" '"orms the answer, ^ 



Please go on to question 13 below. 



2 ^ + 3) , :x - 3) . U + 1) 1 
2 (x + 3) (X - 3) U + 1) ^ X 

1 



38 
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Question 13 

Apply the proper principle and perform the indicated operations, 

3 2 2 

y ff_ y z - 9 3y2 - 9 

3y z yz 

Select the letter which labels the correct answer. 



(A) 

(B) 
(C) 



y (3yz - 9) 

/ 2 2 
z (y z - 9) 

y^ (yz + 3) 
9 



yz +3 
(D) None of these. 



XI 
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Very good. You .ave made the corre . . choice. 

Let us firs: list the factors or al_ the numerators and d&nominatcrs 



We now ave: 



2 

X 


- 4x 


+ 




(x 


- 2) 


(x 


- 2) 


2 

X 


- 7x 


+ 


12 = 


(X 


- 4) 


(x 


- 3) 


2 

X 


- 6x 


+ 


9 = 


(x 


- 3) 


(x 


- 3) 


2 

X 






4 = 


(X 


- 2) 


(x 


+ 2) 


2 

X 


- 5x 




6 = 


(x 


- 6) 


(x 


+ 1) 


x"" 


- 2x 




8 = 


(X 


■ - 4) 


(x 


+ 2) 


(x 


- 2)(x 




■ 2) 


(x 


- 3) Cx 




3) . 


(x 


- 4)(x 




■ 3) 


(x 


- 2)(x 


+ 


2) 



Dividia?, by che like factors, (x - 2) , (x - 3) , (x - 4) , and (x + 2): 

TU ' (x - 2) (x - 3) 

The Lo^iecL answer is ~p 7^ — 7 -7- 

(x - 6) (x + 1) 

Pleac'e go on lo question 17 below. 



Question 17 

Apply the proper principle and perform the indicated operations. 

2 2 2 2 2 

X - xy - 2Qy x -f 5xy » x - xy - 2y 

2 2^2 2 

x+2xy - 8y x - 25y x + y 

Select the letter which labels the correct simplification* 
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2 



(A) ^ — ^ (B) 



(x - 2y)^ (x - 2y)^ 



X - 4y X ~ 2y 



XI 
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Very good. You have chosen :he correct answer. 
Tills qi-estion can be done 1 the following manner: 



- 10a + 25 



10a 



+ 



+ 10a 



+ 15a + 50 



a + 10 



Change from (4-) to multiplication by using the reciprocal of the expres- 
sion in-:2diacely following the division symbol, and factor all terms to 
prime factors, 

(a 4- 5) (a + 5) 10a (a + 10) 

ai,a + 10) ■ (a + 5) (a +10) ' (a + 5) 

Divide Doth the numerators and denominators of the expression by their com- 
mon factor. The result you got was 

10 

(a + 10) 



Now proceed to question 15 which follows below. 



40 
2 



Question 15 

Apply the proper principle and perform the indicated operations. 



x^ + 7x + 10 x^ + X - 6 . + 5x + 6 



X - 5x - 6 



25 



X - 3x - 10 



Select the latter which labels the correct simplification. 



(A) 



(x 



2)(x + 2) 



(x + 5)(x - 1) 



(B) 



X + 2 
X + 3 



(C) 



X - 4 



(x + l)(x - 6) 



(D) 



(x + 5)(x + 2) 
(x + l)(x - 6) 



XI 
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1 



Yoar answer is parcia_ly correcc, Ygu ignored another possible choice. 
"Like" tractions have the same denomin- itor . 



Please r.eLurn co page ^ and reconsider the question. 



41 

2 

No, we CO not add denomiiiHiiiors in finding rhe sum of two fractions with 
like denominacors . Re-r^d the text assignment for this segment and 
study the rule for adding such fractions. 



Please return to page 57^ and try this question again « 

1 



XI 
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When adding algebraic fractions with like denominators, we do not_ add the 
denominators. Think of it this way: 

The denominator is the name of the fraction. For example: 

7 ^ 7 

can be thought of as 

2 sevenths + 3 sevenths 

You are adding quantities called ^'sevenths" and you get 5 ^'sevenths," 
We add only the numerators of fractions with like denominators. 

Please return to page 68 and try this question again, 

1 



hi 

2 

We do not agree. 

Before you make a choice, it is a good policy to examine the problem 
and your work for possible errors. 

Please check the sum of the numerators 

( 2b + 3 ) + (5 - b) 



Please return to page 54 and try this question again. 

* 2 
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Very good. You made the correct choice. 

SLnce two of the expressions are not written in descending order of the 
variable, x , we first change them so that they are in descending order. 
Thus, we write, 

1 - 4x^ = - (4x^ - 1) and 

2x - x^ - - ( x^ - 2x) 

FacLOcing each expressions, we get, 

- (2x ' l)(2x ^ 1) ^ - x(x - 2) ^ (3x ^ 5)(x - 3) _ 1 

(2x - 1)( X - 3) (3x + 5)(2x + 1) 2xCx - 2) "2 

It is always a good idea to check our answer. Let us, therefore, do so. 
If the original expression reduces to ^ then it should be so for any 
value of X except those values that make a denominator factor equal zero. 
Let us try x = 1 . Replacing x by 1 in the original question we get 

1- 4 ^ 2-1 ^ 2-4 ^ - 3 ^ _1 - 16 

2- 7 + 3 6 + 13+5''3-4-15 -2' 24 '-2 

48 ^ ]^ 
96 2 

Please go on to question 20 below. 



43 
2 



Question 20 

Apply the proper principle and perform the indicated operations. 



3c 



3a + 2b 



3c^ ^ 2c - 3b 



3a + 2b c + 



Select the letter which labels the correct answer. 

(A) 2c - 3b c(b + c) 

"•^^ c(b + c) 2c - 3b 



b 4- c 

(C) TT rr-x (D) None of these, 

c(2c - 3b; ^ 



XI 
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Very good. You made the correct choice. 



The rule for adding fractions with like denominators is to add the 



numerators and maintain the same denominator. 



The proto-type for this is t + -j 




a + b + c 
d 



_2 
11 




2 + 3 + 5 
11 



10 
11 



Please go on to question 3 below. 

44 
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Question 3 

Apply the proper principle and express the sum of the fractions in lowest terms. 



5x 5x 




Select the letter which labels the correct statement. 




(B) 



15 



15x 



3 



(C) ^- 
''^^ 15x 




XI 



ERIC 
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Vecy good. You made the correct choice. 

Le: us first wrice each of the e;ipressions in factored form. We have: 

2 2 
X - xy - 20y ^ (x - 5y) (x + 4y ) 

x^ 4- 2xy - 8y^ = (x + 4y) (x - 2y) 
2 

X -I- 5xy = x(x + 5y) 

- 25y^ - (x - 5y) (x + 5y ) 

2 2 
X -xy- 2y =(x-2y)(x4- y) 

The quescion can now be written as: 

(x - 5y) (x + 4y) x(x + 5y) (x y) 



(x + 4y)(x - 2y) (x - 5y)(x + 5y) (x - 2y)(x + y) 

If the order of the denominator factor is changed, then it will be easy to see 
the factors that are eliminated. 

(x - 5y) (x + 4y) x ^ (x f 5y ) . (x y) .. 1 , 1 

(x - 5y ) " (x + 4y) ' 1 (x + 5y; * (x + y ) * (x - 2y ) ( x - 2y) 



(x - 2y)^ 



Please go on to question 18 below. 



45 

Question 18 2 

Apply the proper principle and perform the indicated operations, 

2 2 2 

4x - 4x + 1 X - 4 * 2x - 5x 4- 2 

9 " — 9 " — 2 

3x 4- 4x - 4 3x 4- 13x - 10 ' 9x - 12x 4- 4 

Select the letter which labels the correct answer. 

/A^ X 4- 2 3x " 2 

3x - 2 X 4- 5 



(C)^^^ (D) 



X 4- 5 ^ ' 3x - 2 



XI 
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VOLUME _11 SEGMENT _2__ begins here: 

Obtain a PUNCH CARD from your Instructor. In addition to the other 
identifying information that must be furnished by you, you are asked 
to punch out the following: 



48 


and 


50 


0^ 


2_ 


(Sequence Number) 


54 


and 


56 


0_ 


4 


(Type of Punch Card) 


60 


and 


62 


1^ 


1 


(Volume Number) 


66 


and 


68 




2 


(Segment Number) 



J 

Algebra is a cool-subject as it is used in all areas of science. 
Frequently formulas are encountered that contain fractions. Fractions 
(elements of the set of rational numbers) can be added, subtracted, 
multiplied, and divided. By the CLOSURE PROPERTY fractions can be 
converted into one fraction by various combinations of the four 
operations. In this segment we will investigate the addition and 
subtraction of fractions. 

In this segment, you will learn how to add and subtract algebraic 
fractions that have the same denominator. Many formulas in geometry 
and in physics are expressed as the sum or difference of algebraic 
fractions. Many problems in algebra require the addition and 
subtraction of fractions for their solution. But the major reason 
Is to be able to simplify algebraic expressions by making several 
fractions into one fraction. Fractions, as numerals, can be added, 
subtracted, multiplied, or divided. 

Your READING ASSIGNMENT for this SEGMENT is page 297 - 298 . 
You will now be asked a series of questions to draw your 
attention to the more important points. 

46 
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Recognise the set that contains " like " fractions and select the 
letter next to the correct choice. 



V 5 ' 10 



(A) Only P 



(C) Both Q and R 



(B) Only Q 

XI 



(D) 



P , Q , and R 



1 



Sorry, bun you made an incorrect choice. 

Notice that there is a plus sign between the fractions and not a multiplication 



sign. 



Please return to page 68 and try this que.^tion again. 

1 

2 

Sorry, hut one of the other letters does have the correct answer next to it. 
Consider a similar question: 
Find the sum of the fractions , 

3m - 2n , 6m + 5n 
3m + n 3m + n 

Tlie sum of the numerators is : 

9m + 3n = 3 (3m + n) 
The sum of the fractions can be written as: 

3 (3m + n) 
(3m + n) 

Dividing numerator and denominator by the identical factor, 

(3m + n) 
we get 3 as our answer. 



Please return to page 65_ and try this question again 

2 

XI 



EKLC 



hi 
1 



XJha': IS the sum of 3x and 3y 



Remember, cnlike mononiials can't be added, but the binomial foraed by 
rhe T::mbination can be factored. 



Please return to page 57_ and try this question again. 

1 



68 

2 



Do not be hasty in choosing an answer until you have checked whether this 
answer is in lowest terms. 

Note that r,he denominator is the difference of two squares and can be 
factored as the product of two binomials. 



Please return to page 5^ and try this question again. 

2 
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Congraculations ! 

You did a pretty difficult problem correctlv. 

Suppose vje go over a method you could have used to do this question. 

VJe first find the product of the t\<io frac tions in the parenthesis. Thus, we 

have : 

2 

3c ^ 2c - 3b ^ 3c ^ c ~ 3b) 

3a + 2b c + b (ja -h 2b) (c -h b) 

This can't be reduced. Now, \-je take the reciprocal of this product and 

multiply XL by the first fraction of this question. We have, 

3c ^ (3a -f 2b) (c -f b) ^ b -f c 

3a + 2b 3c'^(2c - 3b) c (2c - 3b) 



You have now finished this Segment. Hand in your PUNCH CARD. 

/ You should have entered in your NOTEBOOK the following 

j 

definitions. 

i- In questions involving the combined operation of multiplication 
and division of fractions, we replace only the fraction 
immediately following the division sign by its reciprocal. 

2e Fractions can be reduced only when, after factoring, the 

same factor appears in the numerator and denominator; 

N ^ ab 
^ M cb 

then w = — since r- = 1 
M c b 

You should now be able to complete the following problems 
from your HOMEWORK ASSIGNMENT: 

Problems 1 , 2 , 3 , and 4 . 

XI 

EKLC 



lour answer is nor in lowest terms. 

An answer that is not reduced to lowest terms is like a job left 
unf :inished . 

Please finish the job. 



Please return to page 60 and try this question again. 

2 

50 
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You made an error. - 

Please pay close attention to what follows, and you will avoid making 
this same mistake again. 

Consider a similar question: Express in lowest terms the difference, 

4a ^ 3 - 8a 
3b 3b 

The minus sign between the two fractions means that we have to subtract 

the entire numerator, (3 - 8a) from 4a . Thus, we have: 

4a ~ (3 8a) . 
[Distribution 



4a - 3 "f 8a 
3b 



[Combine like terms 



12a ~ 3 

— 2^ [Factor 



3 (4a - 1) 3 

3^ [Reduce — = 1 



4 a - 1 



Please return to page 79_ and try this method on the question again.. 

1 XI 
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You are correct. Like fractions are defined as fractions having the saiui?. 
den^mmatui: - There is no restriction on the nunerator- 



Plaase go on to question 2 below. 



Question 2 

Apply the proper principle and find the sum of the fractions, 



11 11 11 



Select the letter which labels the correct statement. 

10 



(A) 33 



(B) g 



(C) 

11 



(D) None of these. 



XI 
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We do not agree. 

One of the letters does have the correct answer next to it. 

Apply the basic rule which can be expressed as: 

_a ^ _c _ a -f c 
b " b b 



Please return to page 68 and try this question again. 

1 
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We do not agree. Instead of pointing out the error you made, we will 
work out a similar problem and have you discover what you did wrong. 
Express the difference of the fractions, 




in lowest terms. 

We subtract the numerators and keep the same denominator. Thus, we get, 

a - b 
a - b 

Now, we note that the numerator is the difference of two squares. Hence, 
we can write the above a?.; 

( a - b )( a -I- b ) 
( a - b ) 

Both the numerator and the denominator can be divided by the identical 
factor 

( a - b ) 

The answer is, therefore, 

( a 4- b ) 

Please return to page IJ^ and try this question again. 

1 



53 
1 



\cu made an error m trying to combine the denominators. 
Cn^rrk rne basic lule. 



Note: ihe denominator 



are not altered. ^ ^ £ = 1 — ± — £ 

b b b 



Return to page V4_ and try this question again. 



We do not agree. 



53 
2 



Noi:e that a_ c 

b " d 



LS the same as 



a -c 

b ^"d 



Thus, the subtraction of two fractions can be treated as the addition of 
rhese tractions following the minus sign is multiplied by - 1 

In this question, 

7 ^ 1 . - 3m 
5m n 5mn 

15 the same as 

^ -(1 - 3m) 



5mn 5mn 
Please continue. 



Return to page 62 and try this question again. 
2 

Xi 

EKLC 
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1 



Good, Let's review rhe method that is generally used xn problems of this 
type. 



3p - 5q p -h 7q 

2p + q 2q -h q 



= 3p - 5p ^^ p 7q 
2p -i- q 



a c 

b " b 



[ C and A 



a c 



4p -r 2q 

2p -h q 

^C2p ^ q) 

C2p ^ q) 



[ Factor 



ab 



= a 



Now proceed to question 7 below. 

54 
2 

Question 7 

Apply the proper principle and express the sum of the fractions in 
lowest cerTiis, 

2b i- 3 5 ~ b 

2 2 
b - 64 b - 64 



Select the letter which labels the correct statement. 



(A) 



7b 4- 2 
b^ - 64 



(C) 



b + 8 
b^ - 64 



(B) 



b + 8 
b^ - 64 



(D) 



XI 



ERIC 
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1 



Scrry, but: you Hiade an incorrect choice, 



Note that: the ni:-^.erator : ' 
bQ-^are Liincoiiai. 



-.e tivO fractions is a 



U- .jnd try mis question again. 

7 



55 
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You did not combine the numerators correctly. 



Note that 

5-a-(a-3) = 



5 - a - a + 3 



8 - 2a 

i 



Please continue. 



Return to page 83 and try this question again. 
2 

XI 



EKLC 
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Please check che addition and subtraction ox r.he nunierators ci the given 
fractions. The result is not 36 



Please return to pcge and zry this question again. 

7 
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The difference between the numerators of the given fractions is 

( 2 « X ) » ( 5 - 2x ) 

Note that the minus sign' between fractions effects each term of the 
numerator of the fraction following the minus sign. 



Please return to page 8_1 and try this question again. 

1 



XI 



5 IS die correct answer. Please go on to question 5 which folloxvS. 



Question 5 

Apply the proper principle and express the sum of the fractions in 
lowest terms: 

3x ^ 3^ 

X + y X + y 

Select the letter which labels the correct statement. 



(A) 



3x -h 3y 
X + y 



■ 3k + 3y 
2(x + y) 



We do not agree. 



(C) 



3xy 

X -f- y 



(D) 3 
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2 



If you examine the denorainators of the two fractions, you v/ill notice 
that they are not alike. It is, however, possible to make them alike 
by multiplying one of them by a certain number. 

Can you discover that number? 



Return to page 90 and try this question again. 
2 

XI 



58. 
1 

You did not add rhe fractions correctly. 

The rule for adding fractions with like denoniinators is to add the 
numerators for the new ntiinerator and write this numerator over the 
same denominator. 
Thus, for example, 

9__ ]_ ^ 1_ ^ 9 7 -h 3 ^ 19_ 

5y 5y 5y 5y 5y 



Return to page 44^ and try this question again, 
2 
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Yes, but your answer is not in lowest terms. 

Examine the numerator of your choice and see if you can factor it. 



Return to page 74_ and try this question again. 
1 



XI 
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1 



Scrrv, buz: you did not make the correct choice. 

wT.en r:-;G fractions witn like denominators are added, the numerators are 
Jed tec a new numerator and the denominator of the sum is the same as 
the denominators of each of the fractions. 

Alter this is done, the resulting fraction is examined to see whether it 
can be simplified. This requires factoring and dividing both numerator 
and denominator by identical factors. 

Please return to page 5^ and try this question again. 

2 



Please note that when you combine all the numerators of the given 
tractions, you get 



59 
2 



3 + 1 - ( 10 - 2x ) = 4 



- 10 -h 2x 



= 2x 



6 



= 2(x - 



3) 



Please return to page 73_ and try this question again. 



2 



XI 
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Very good. You made the correct choice. 

In combining fractions connected by plus and minus signs, v;e perform the 
indicated operation to the numerators and keep the same denominator . 

Thus, 

+ -1 _ _i - 17 + 3-9 
13 13 13 13 

11 

as 

13 

Please go on to question 9 below. 

60 
2 

Question 9 

Apply the proper principle and perform the indicated operations, 

10 _^ 22 _ _4_ 
7x 7x 7x 

Select the letter which expresses the result in lowest terms. 



(C) 4x 



60 
1 

Very good. You made the correct choice. 

In combining fractions connected by plus and minus signs, v;e perform the 
indicated operation to the numerators and keep the same denominator . 

Thus, 

+ -1 _ _i - 17 + 3-9 
13 13 13 13 

11 

as 

13 

Please go on to question 9 below. 



60 
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Question 9 

Apply the proper principle and perform the indicated operations. 

10 _^ 22 _ _4 
7x 7x 7x 

Select the letter which expresses the result in lowest terms. 



(C) 4x 
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Very good. You made the correct choice. 

It is important to note that the id.It-.us sign before a fraction is 
equivalent to multiplying the numerator of the fraction that follows by 
( -1) . 
That is, 



2x 

9y 

2x 

is the same as -r— + 

9y 

2x 



7x 



9y 

-(3 - 7x) 
9y 

3 + 7x 



9x 



9y 
3 





9y 




3(3x 




1) 


3 ' 


.3y 




3x . 




1 



3y 



Please go on to question 12 below. 



[ D 

[ combine 

[ Factor the common Tnonomial 



Divide numerator and 
denominator by 3 • 
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Question 12 

Apply the proper principle and perform the indicated operations, 

7 ^ 1 - 5m ^ 2m - 6 

5mn 5inn 5mn 

Select the letter which expresses the result in lowest terms, 

(B) f 

5n 



(C) 



m + 12 
5mn 



(D) None of these. 



XI 
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We do not agree. It appears that you added the denominators and then 
reduced the sum. 

Please refer to your text and re-read the rule for adding fractions with 
like denominators . 



Please return to page 4j4 and try this question again. 

2 



63 
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Good, but you did not finish the job. 
Your answer is not in lowest terms. 

Examine the numerator of your choice and see if you can simplify the 
result. 



Please return to page 73 and try this question again, 

2 



64 
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The numerator of the difference of two fractioas is the first numerator minus 
the second. Thus, the numerator of the difference of these fractions is 

2 2 
p - q 



Please return to page 74_ ^^i"^ ^''^V this question again. 

1 



64 
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Recall that 

a^ - 2ab + = (a - b) (a - b) 

Please continue. 



Please return to page 71^ and try this question again. 

2 



XI 



Very good. You made the correct choice. 
In finding the sum of 
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3x ^ 



X H- y X + y 
We first note that the denominators are the same. Therefore, we can 
add the numerators and write this sum over the same denominator. 
Thus, we get 

3x -^ 3y 
X + y 

The numerator of this fraction can be factored by removing the common 
monomial factor 3 , We get 

3 ( X + y ) 
( X + y ) 

Dividing by the identical factor, 

( X + y ) 

we obtain 3 as our answer. 
Please go on to question 6 below. 

65 
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Question 6 

Apply the proper principle and express the sum of the fractions in lowest 
terms . 

2p + q 2p + q 

Select the letter which labels the correct statement. 



(B) 1 (D) None of these, 



XI 
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1 

Your answer is not in lowest terms. The numerator (8 - 2a ) ^.an be 
written as 

(2a - 8) - -2(a-4) 

Also note that the denominator is the difference of two squares and 
should be factored. 



Please return to page 83 and try this question again. 

2 

66 
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No, you made an incorrect choice. 

We do not multiply denominators when we add fractions. 

i'lease re-read the text assignment for this segment and learn the rule 

for combining fractions with like denominators. 



Please return to page 90 and try this question again, 

2 



This is the correct answer. 



1 



2b + _3 5 



2 '2 
h - 64 b - 64 



a + c 



2b + 3 + 5 
b^ - 64 



[ C-^ A 



b + 8 
b^ - 64 



[ Factor: Difference' of 
two squares . 



b + 8 



(b + 8)(b - 8) 



■5- = i 
ab b 



b - 8 



Please go on to the next question. 



Question 8 

Apply the proper principle and perforin the indicated operations, 



2 



IT- , ^ _ _9 
13 ^ 13 13 

Select the letter which labels the correct statement. 



(A) f 



(C) 



11 

26 



(B) f 



(D) None of these. 



XI 



68 
1 

This is the correct answer. 

15 3 
The first sum is -r— which becomes — when it is reduced. 

5x X 



Please go on to question 4 which follows. 
Question 4 

Apply the proper principle and find the sum of the fractions, 
2x + 1 7x - 5 



5 5 
Select the letter which labels the correct statement. 

,^^ 9x - 4 14x^ - 3.K 
10 25^ 



93f - 4 

(B) — — F — (D) None of these, 



2 

We do not agree. 

The numerator of the difference of the two given fractions is: 

(2 -x) - (5-2x) = 2- x- 5 -h2x 

X - 3 

Keep in mind that the minus sign before a fraction means that every term 
in the numerator following the minus sign is multiplied by - 1 
Thus, the difference of the two fractions can be written as 

2-x 5 - 2x ^ 2-x ^ - (5 - 2x) 

- 2x - 3 x^ - 2x - 3 x^ - 2x - 3 x^ - 2x - 3 

This procedure may help you to avoid making the mistake that you made. 

Please return to page _81 and try this question again ^ 

1 XI 



Sorry, but you made an incorrect choice. 

Let us do a similar question together to help you discover where you made 
the error. Combine the fractions, 

6y 6y 6y 

and write the answer in lowest cerms. 

Since the fractions have the same denominator, we can proceed directly. 
Combining the numerators, we get 

19 -i' 11 - 12 = 18 
Thus, the numerator ot our answer is 18 . The denominator remains the 
same. Thertifore, we have 

18. 
6y 

Now , 

18 - 6 X 3 

Tl-ias, we have 

6(3) 
6y 

Dividing both numerator and denominator ty 6 , we get 

3 

y 

as our answer , 

Please return to page 6iO and try this question again. 

2 



When the numerators are combined, we get 

1 +• m - ( 3m - 

= 1 + m - 3m + 

= m^ ~ 2m ~ 

Remember, a fraction cannot be reduced unless the same factor exists in 

both the numerator and the denominator. 

Please return to page 7_5 and try question 17 agair . 

2 

XI 



2 

m^ -h' 4 ) 

2 , 
m - 4 

3 
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Yes, but: you did not try to factor the denommacot 

2 

6x 4- 5x - 14 
It IS possible that one of the factors of this trinomial is 

(6x - 7) ' 



Please return to page 22__ and try this question again, 

2 
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2 

2 

If we are given any fraction, say -j , an equivalent fraction can be 
obtained by multiplying both numerator and denominator of this fraction by 
the same number. Thus, 

2x3 ^ 6 
3x3 9 

is an equivalent fraction since we multiplied numerator and denominator 
by 3 c Similarly, if we divide the numerator and denominator of a 
fraction by the same number, the new fraction will be equivalent to the 
original fraction. 
For example 

36 ^ 
45 " 5 

since we divide the numerator and denominator by the same number 9 



Please return to page 87^ and try question 1 again. 

2 



XI 
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1 



Very good. You made the correct choice. 
We have ro combine the fractions, 

7 1 - 3m 2m - 6 



5mn 5mn 5mn 

Ic is imporcanc to note that the minus sign between two fractions effects 
each term ot the numerator of the fraction following the minus sign. 
Thus 3 combining the numerators, we have 



CI - 3m ) - ( 2m - 6 ) ^ 7 - 1 3m - 2m + 6 

5mn 5mn 

12 + m 
5mn 



Please go on to question 13 below. 



71 
2 



Question 13 

Apply the proper principle and express the difference 



2 2 
a + b 2ab 



a - b a - b 

Select the letter which labels the correct statement. 

(A) , ^ u (C) a - b 



(B) (D) 1 



XI 
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True; the denominators are not alike. But, they can be made alike. 

Ask yourself this question: 

How are the denominators ( 3x - 2y ) and ( 2y - 3x ) related; 



Return to page 9_0 and try this question again. 
2 



21 
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After combining the numerators of the given fractions, we get, 

ab - a + b - 1 
( a + 1 )^ 

The question arises as to whether this answer is in simplest form. It is 
not. The numerator can be factored. Recall a method called " factoring 
by groupings 

For example : 

rs - r + s 1 = 

r(s - 1) 4- (s - 1) - 

(r + l)(s - 1) 
Now see if you can write this numerator as the product of two linear 
factors . 

Return to page 9_2 and try this question again. 

. 2 

XI 



This Is the correct answer. 
Let's review the procedure: 
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1 



2 - X 


5 


- 2x 


2 


X - 


(5 




2x) 


[ D 


x^ - 2x - 


3 x" 


- 2x - 3 


3 

X 


2x - 


3 












2 


X - 


5 


+ 


2x 


[ C A 








2 

X 


2x - 


3 














X 


3 
















2 

X 


2x - 


3 






[Factor 








(x - 


3) 
















(x - 


3) (x 


+ 


1) 




[Reduce 








1 

X 


















X + 


1 










Please go on 


to question 


15 belovT. 















Question 15 

Apply the proper principle and combine the fractions. 



X - 3 



+ 



10 - 2x 



Select the letter which expresses the result in lowest terms, 

(A) 2 

(B) 6 
2x - .6 



(C) 



(D) 



X - 3 



11 
2 



XI 



f 
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This IS the correct answer. 
Please go on to the next question. 

Question 10 

Apply the proper principle and express the difference in lowest terras 

2 2 

_p _ q 



p + q p + q 

Select the letter which labels the correct stateraent. 

(A) 0 

p + q 



2 2 
(B) P - q 



p + q 



(D) p - q 



21 
2 

The question that you should ask yourself is: By what number must (3a) 

2 

be multiplied in order to obtain (9a ) ? 

Once you determine that number, the numerator must then be multiplied by 
the same numbers 



Please return to page 94 and try question 2 again. 

2 



XI 



Tins is the correct answer. 
Follow this teuiinique: 



75_ 
1 



5 - a 
a^ - 16 



16 



5 - 



(a - 3) 



16 



a + 3 



a - 16 



[ C and A 



8 - 2a 
a^ - 16 



[ Factor 



2 (4 - a) 

(a + 4) (a - 4) 



[ 4 - a = -l(a - 4) 



2(- l)(a - 4) 
(a + 4) (a - 4) 



- 2 



a H- 4 



or 



a + 4 

Please go on :o question 17 below. 



Question 17 

Apply the proper principle and combine the fractions. 



1 + m 



3in - ^ m +4 



m . - 3in - 4 (m - 4) (m + 1) 

Select the letter which expresses the result in lowest terms. 



(A) 
(C) 



m - 3 

m - 4 

m + 1 

m - 4 



(B) 
(D) 



+ 4 



m + 1 

m - 1 
m + 1 



XI 
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2 



ii 
1 

We do not agcee. Ihe numerator of the ditterence of che lwo gi\.en t£a.ti:,ns 
is a square trinomial. The factors ot this trinomial are 

(a - b) and (a - b) 
Please reconsider your choice. 



Please return to page 7_1 and try this question again » 

2 

76 
2 

The lowest coimnon multiple of two or more numbers is the smallest number zhaL 
is exactly divisible by each of the given numbers. 

For example, given the numbers 2, 3, 4, the smallest number that can be 
divided by 2, 3, and 4 without a remainder is 12 , Thus, 12 is the 
least common multiple of these numbers. 



Please return to page 107 and try question 4 again. 

2 

EKLC 



Very good. You made the correct choice. 
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Upon first observation, the denominators of the two fractions are different 
and you are tempted to say that these fractions cannot be combined. 
However, upon closer examination, we note that the second denominator. 



(2y - 3x) equals 



(3x - 2y) 



That IS',-' 'the second denominator is equal to the first multiplied by (-1) 
Tlie question can, therefore, be written as 



13x - 3y 

3x - 2y 

13x - 3y 

3x - 2y 



13x - 3y 



+ 



+ 



4x + 3y 

-(3x - 2y) 

-( 4x + 3y) 

3x - 2y 



(Ax + 3y) 



3x - 



2y 



+ 



[ D 



+ 



-a 
b 



13x - 3y 



3x - 



4x - 3y 



2y 



9x - 



3x - 



2y 



[ Factor 



3(3x - 



(3x - 



2y) 



[ 3 



2D '^S-Sy^SiiEB below. 



• Question 19 

Apply the proper principle and combine the fractions, 

2 2 
2x - X - 2 5 - X - 



4x 



■6x + 5x - 14 , 6x + 5x - 14 

Select the letter which expresses the result in lowest terms, 

6x - 7 1 



(A) 



(B) 



6x + 5x 



14 



X + 2 



2 



(C) 



6x - 7 
3x + 7 



(D) 



6x - 7 



XI 
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You must have made a careless error. Combining numerators of the 

given fraction, we get 

3 + 1 (10 - 2x) - 4 - 10 r 2x 

It is always advisable to write the positive term first- Thus, 

instead of writing -6 + 2x write 2x - 6 . 



Please return to page 73. and try question 15 igain. 

2 
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You made an incorrect choice. Note that the required denominator 

( 2 2, 

(x - y ) 

is the difference of two squares and is equal to 

(x - y) (x + y) 



Please return to page 99_ and try question 3 again. 

2 
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1 



This IS ^b^ :orre:€ answer. 

p. ease go on zz the next question. 

Question 11 

Apply the proper- principle and express the difference in lowest terms 

2x ^ 3 - 7x 
9y 9y 

Seie:r the letter which labels the correct statement. 

(A; " ^ (B) ' ^ 

9y 9y 

iC) ^^-^ CD) 3x_^ 

y 3y 



9 



The rule roc rinding the lowest common multiple of two or more expressions 

IS nOL altered if the expressions are binomials or trinomials. Thus, the 
bi'.*i':r-:-ial (x + 3) is prims; that is, 

X + 3 = (x + 3)-J 

The binomial x^ - 9 = (x + 3) (x - 3) 
iriease continue. 



Please return to page 98^ and try question 7 again. 

2 

XI 
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1 



It IS nice LO see that you observed that the denominators oi the i:a:tions 
are alike. Did you factor the first denominatot before you decided" 

However, you did not factor the numerator correctly 

Please check these factors by multiplying them. 



Please return to page 75_ and try this question again. 

2 



Yes, but 54a b is not the lowest common multiple of 6ab and 9a b 
Can you find a smaller common multiple? 



Please return to page 91 and try question 5 again. 

2 



80 
2 




3, 2 



81 
1 



rbi5 15 zhe zorcecz answer. 

Pi. 'rase go en ro the next: question. 

Applv the proper principle and express the difference 

2 - X 5 - 2x 



2 2 
X-2X-3 x-2x-3 

in iowesc temSr Select the letter which labels the correct statement. 

- 1 



(A) 



(C) 



(D) 



X t 1 
3x 



(x - 3)(x + 1) 
X - 3 



2 

X - 2x 



X + 3 



81 
2 

Soxxy-y but you made the wrong choice. 

The least common denominator of several fractions is the lowest common 
mui^iple of the denominators of these fractions* As before, each denominator 
should be written as a product of its prime factors and the rule for finding 
cb; lowest common multiple should be applied. 



Pirase return to page 88^ and try question 8 again* 

2 



xr 



82 

l-Jhat are the factors of the trinomial 

2 

6x + 5x - 14 ? 

After you decide upon the factors, please check them by multiplication . 
Their product must equal the trinomial. 



Please return to page 77 and try this question again. 

2 

2 

We do not agree. 

Listen carefully and you will avoid making this mistake again. 

We have two fractions; one has (x - y) as its denominator, and one has 
2 2 

(x - y ) as its denominator. Now, 

2 2 

X - y = (x - y) (x + y) 

Thus, the second denominator is (x + y) times the first. 

What must we, therefore, do to the first fraction to obtain an equivalent 

2 2 

fraction having x- - y for a denominator? 



Please return to page 99_ and try question 3 again. 

2 



This is the correct ansvjer. 
Compare your work with this, 



J ^ 1_ 10 - 2x 



(x - 3) 



Please go on to question 16 below. 
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1 



X - 3 X - 3 

+ 1 - (10_ - 2x) [ D 

X - 3 



4 - 10 + 2x [ C 



2x - 6 [ Factor 

X - 3 



2(x - 3) . [ 2a ^ 2 



a 



83 
2 



Question 16 

Apply che proper principle and combine the fractions, 

5 - a _ a - 3 

2 2 

a - 16 a - 16 

Select the letter which expresses the result in lowest terras 

(A) ^— ^ (B) 



2 K^J 

a - 16 a - 16 



(C) 2 8__- 2a 

a + 4 a - 16 



XI 
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Congratulations. You did a fairly difficult problem correctly. 
Let's review this; 

ab a - b + 1 



^ a + 1)^ (a + 1)- 

ab - (a - b + 1) 
(a +. 1)^ 

After combining the numerators of the the two given fractiors, we get: 

a + h - I [ Factor "a" out of the first two terms 

(a + 1)^ 

a(b - 1) + (b - 1) [ Factor the (b - 1) 

(a + 1)2 

(b - 1) (a + 1) [ Divide by (a + 1) 

(a + 1)2 

Thus x^e have : b - 1 

a + 1 

You have now finished this Segment. Hand in your PUNCH CARD. You should 
have entered in your NOTEBOOK the following definitions and formulas: 

(1) The sum of fractions with equal denominators is a fraction vzhose 
numerator is the sum of the numerators and whose denominator is the 
denominator common to the given fractions. 

(2) When two fractions are connected by a minus sign, the numerator 

of the fraction following the minus sign is multiplied by ( - 1 ) . 

(3) After several fractions have been combined, the resulting fraction 
should be reduced if possible. 



You should now be rble to complete the following problems from your 
HOMEWORK ASSIGNMENT: 

Problems 5 . 6 , 7 , and 8 . 



X.I 



8_5 
' 1 



ivn-n ihe n-jmeiaz zcs ate combined, we get 

. . 2 7 

i + m-cM-TTi + 4) l-i-Tn-3Tn + Tn'"-4 

= - 2m - 3 

The I- rj:s oi this crinomiai are 

im - 3)(Tn + i) 

Please concmue. 

Pleaire cecum lo page 75_ and cry quescion 17 again. 

2 

85. 
2 

The Lowest common mulciple should noc be confused with the lowest common 
divisor. LeL us explain with a similar example: 

The smaliesc number chac divides into boch 10 and 15 is 5 ; 
this IS called the lowest (or least) common divisor of 10 and 15 

The muiriples of 10 are: 10, 20, 30, 40, 30, 60, etc. 

The muicipies of 35 are: 15, 30, 45, 60, 75, 90, etc. 

The common multiples of 10 and 15 are: 30, 60, etc. 

Ihe lowest common multiple of 10 and 15 is : 30 



Now return co page 10 7 and reconsider this problem. 

2 
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Did ycu cimbine the numerators of the given iia^tions . :oi leicxv • 
We have 

2x - - 2 - (5 ~ - ^x; 

Please lontinue. 



Please return to page 77 and try this question again. 

2 



86 
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We do not agree. In the first place, before combining fractions each of 
the fractions should be written with the same denominator. In the second 
place, fractions are not combined by adding numerators and codding 
denominators . 

Your choice clearly shows that you have forgotten the method for adding 
fractions. Review the material in your text. 



Please return to page 106 and try question 9 agaia. 



81 
1 



VOLUME 11 SEGMENT begins here; 

Obtain a PUNCH CARD trom your instructor,. In addition to the other 
id-nriiying mt orn-iation chat must be furnished by you, you are asked 
:c punch out the r oi lowing: 

C0LU>1NS 



48 


and 


50 


0^ 


8 


(Sequence Number) 


34 


and 


56 


0^ 


u. 


(Type of Punch Car.:) 


6C 


and 


62 


J. 


1 


( Volume Number ) 


66 


and 


68 


0 


2 


( Segment Number) 



Yo.^r READING ASSIGNMENT fcr this SEGMENT is page 299 - 300 , 
Yo'^ Will be asked a seizes of questions to draw your attention 
Cvj che more important points. 



INTRODUCTORY NOT E 

In the previous segmen^. , you learned how to add and subtract algebraic 
i:a.:i.-^nr ha-ing like d-rriOcnmarocs . The rule was simple: combine the 
r.urperarors foe =i 5new numecatc>c and pla'.e it above ihe same denominator. 
New, m rbis roming tegmenc, you wilx be asked to combine fractions with 
unlike denommatcr 5 . Ycu know that anv fraction can be changed to an 
equivalent f r a: tion with a different denominator. Can you anticipate 
how fca-. cions with unlike denominators will be combined? Proceed to 
Che- first question^, and you will soon find out whether you anticipated 
''..--fi ce : r ly . 



87 



Question 1 

Apply the proper principle and change the fraction to an equivalent 

trrjction having a denominator of 28 . Select the letter which labels 
the correcT, lanswer . 



(A) 



26 

28 



(B) 



25 

28 



(D) 



20 

28 
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Very good. You made the correct choice. 

In finding the lowest common multiple of two or more binomial expressions, 
we proceed as before. 

First, we write each expression as a product of prime factors. 
Thus, 

X + 3 = (x + 3) 

- 9 = (x + 3)(x - 3) 

Since each of the binomials, (x + 3) and (x - 3) appear but once 
the lowest common multiple is 

(x + 3)(x - 3) x^ - 9 

Please proceed to question 8 below. 



88 

2 

Question 8 

Apply the proper principle and find the lowest common denominator of 
the fractions 1 i 

2 2 
(x + 5) and (x - 25) 

Select the letter v/hich labels the correct answer. 

(A) (x + 5)(x - 5) 

(B) (x + 5)^ 

(C) (x + 5)(x - 5)^ 

(D) (x + 5)^(x - 5) 
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1 



Ive do not agiTc,;^. One of the letters does have the correct answer next 



1 0 1 t. . 



Apply che basic rule; 



a, 
b 



a 



1 = 



a 
b 



ac 
be 



= 1 



Please return to page 99^ and cry question 3 again, 

2 



We d3 n >c agcee. What is the least common denominator of 

2 2 
, J J and 2x ? It is not 3k . Do you see why? 



Please return to page 113 and try question 10 again, 

2 
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Let's review the problem: 



1 


+ 


m 


3in - 


.2 + 


4 




[ 


Co Arrange in descending 


2 

m 


Sin 


- 4 


(m - 


4) (m 


+ 


1) 




order 


rn 


+ 


1 


2 

- m + 


3in + 


4 




[ 


Factor denominator 


2 

m 


3in 


4 


(m - 


4) (m 


+ 


1) 






m 


+ 


1 


(- ra^ + 


3in + 


4) 




[ 


Since fractions are 


(m - 4)(in 


+ 1) 


( m - 


4) (m 


+ 


1) 




"like'*, combine. 


rn 


+ 


1 


- (- + 


3in + 


4 




[ 


D 






Cm - 


/. ^ 4- 












in 


+ 


1 


+ ^- - 


3in - 


4 




[ 








(m - 


4) (m + 


1) 














2 

m - 


2in - 3 








r 
L 


Factor 






(m - 


4)(m + 


1) 














(m - 


3)(in + 


?.) 






[ 


ab _ a 






(m - 


4) (m + 
m - 3 


1) 








cb c 



m - 4 

Please go on to question 18 below. 



90 
l" 

Ques t ion 18 

Apply the proper principle and combine the fractions, 

13x - 3y 4y. + 3y 
3x - 2y 2y - 3x 

Select the letter which expresses the result in lowest terms 

I7x 



(A) 

(B) 



3x - 2y 



17x 



(3x - 2y)(2y - 3x) 
(C) 3 



ERIC 



(D)- Cannot be combined because the denominators are not alike, 
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Very good. You made the correct c'loice. 

In order to obtain the lowest common multiple of two or more numbers, 
we express each number as a product of primes. 
Thus, 

8 = 2 • 2 • 2 

12 = 2 > 2 . 3 
Now, we take each factor the greatest number of times and find their 
product. The factor 2 appears three times while the factor 3 appears 
only once. Hence, the lowest common multiple is 

2^2-2-3 = 24 
Please proceed to question 5 below. 



91 
o 

Ques tion 5 

Apply the proper principle and find the least common multiple of 
2 

6ab and 9a b . Select the letter which labels the correct answer. 



(A) 54a\^ 



(B) 18a\ 



(C) 15a^b 



(D) 18a\^ 



EKLC 
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Very good . You made the correct choice . 

We first check to see if the fractions are "like" fractions and then 
combine the numerators . 



Thus , we have 
2 



2x 



X 



2 - (5 - x'' - 4x) 



6x + 5x - 14 



2x 



2 '> 
X - 2 - 5 + x" 



6x + 5x - 14 



4>: [C'-A 



Next, we examine the denominator 
to see if it can be factored. 



The factors of 
are: 

We can now write; 



Dividing numerator and 
denominator by the identical 
factor, we get: 



6x 
(6x 



2 



6x 



6x 



5x - 14 



5x - 14 
7) (x + 2) 



(6x - 7 ) 




(6x - 7) (x + 2) 




X:_L) 


1 


2 Qr" 


1 ~'~~*(2) 



Please go on to question 20 below. 
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Question 20 

Apply the proper principle and combine the fractions, 

ab _ a - b + 1 

( a + 1)^ (a + 1)^ 

Select the letter which expresses the result in lowest terms. 

(A) - a + h - 1 ,(1. - 1) 

(a + 1) . a + 1 

Q (C) (D) None of these. 

ERIC ^ + 1 
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•^'e do not agree. 

It is not enough to find an expression into which each of the given temus 

3a , 8ab , 12a^b^ 

will divide exactly. We are looking for the smallest number that will do 
this job. Please write each of the numbers as a product of primes and 
follow the rule for finding the lowest common multiple. 



Return to page 112 and try question 6 again. 
2 



2 

Not bad for a first attempt. However, your amswer is not in lowest terms. 
You can start by removing a common momomial factor from the numerator of 
your choice and see if the same factor appears in the denominator. 
If it does, then the familiar rule 




applies . 



Return to page 106 and try question 9 . again. 
2 
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Very good. You made the correct choice. 



We have to change y to an equivalent fraction with a denominator of 28 , 
Now, 

28 = 7 X 4 

Hence, the numerator must also be multiplied by 4 . We, therefore, have 



5x4 • ^ 20 
7x4 28 



Please proceed to question 2 below. 



94 
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Question 2 

Apply the proper principle and change the fraction — to an equivalent 

2 

fraction with a denominator 9a 



Ji'elect the letter which labels the correct answer, 



(A) ^ (C) 1^ 

9a 9a 



8a 

(S) — (D) None of these. 
■9a 
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Please note that 

X -25 = (x-5)(x + 5) 

while ^ — . 

(x + 5) = (x + 5 )(.x + 5 ) 

Your choice does not take into account the factor ( x - 5 ) 



Return to page _88 and try question 8 again, 
2 
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We do not agree. 

Please observe that there is a minus sign between the fractions. 
Thus , we have 

3m ^ (m - 1) ,2^. ^ 3m - 2(m - 1) 

2(m + 3) (m + 3) * 4^ 2(m + 3) 

Please continue. 



ERIC 



Return to page 12Q and try question 12 again. 
2 
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We do not agree. 

If we divide 15 by 6 we get a remainder. 

Similarly, 

if we divide 15 by 9 we get a remainder. 



Please return to page 9_1 and try question 5 again. 

2 



96 
2 



We do not agree. 

The least common denominator of 



2 ^ 2 

X y and xy 



3 3 

IS not X y 

2 

Note that xy = x.xcy 

and xy"^' = x * y <' y 



However, it is possible to combine fractions by using a common multiple 

of the denominator that is not the least common multiple. 

If this is done, then you can be sure that the fraction answer can be 

reduced. 

This is the case here. 



ERIC 



Please return to page 108 and try question 11 again. 
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Yes, but your answer is not in lowest terms. Tne least common denominator 

2 • 

of 3x , 3 5 and 2x is obtained by writing each of these terms as 
a product of primes; thus, 

3x = 3 • X 

3=3 

2 

2x = 2 o X ' X 
Hence, the least common denominator is 

? 

2 * 3 • X * X = 6x" 

Please return to page 113 and try question 10 again. 

2 
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You did choose the correct least common denominator, but you made an 
error in multiplying the two binomials. Please check the multiplication 
of 

( X - 2 ) and ( x 3 ) 



Please return to page 116 and try question 14 again. 

2 



98 

1 . 

Very good. You made the correct choice. 
We x>7rite each of the given terms in prime factor form: 
3a = 3a =^ 3a 



Sab = -2 ' 2 » 2 :r a - b = 2^ab 



2 2 P ? '? 

12a b = 2- 2« 3 a^ a ^ b^' b - 2 3a b^ 



In order to find an expression into which each of the given terms can 
be divided, we merely have to multiply ail three terms. However , if \7e 
wish to find the smallest expression into which each of. the terms can be 
divided, we must construct an expression which is the product of each of 
the different factors with their respective exponents equal to the highest 
value that appears in any of the factorizations,. 
Now the different factors are: 2,3 , a, and b 

The highest exponent of 2 is 3 ; the highest exponent of 3 is 1 ; 
the highest exponent of a is ?. and the highest exponent of b is also 2 
The product of each of these different factors with their respective 
highest exponents is the required " least common multiple. " Thus, we 

S^*" 3 2 2 

2 * 3 * a ^ b 

2 2 

which becomes 24a b 

98_ 
2 

Question 7 

Apply the proper principle and find the lowest common multiple of 

( X + 3 ) and C x^ - 9 ) 
Select the letter which labels the correct answer. 

(A) X - 3 (C) x^ - 27 

(B) x^ - 9 (D) - 27 

fcKJL XI 



ERIC 



99 
1 



Very good. You made the correct choice. 
The given fraction has a denominator of ( 3a ) . 
The new fraction has a denominator of ( 9a^ ) 

Now , 

( 3a )( 3a ) = 9a^ 

Since the denominator is multiplied by 3a , the numerator must also 
be multiplied by this number in order for the fraction to remain the 
s ame . 

Thus, 

5 3a • 15a 



3a 3a 9a^ 



Please proceed to question 3 below. 



Question 3 

Apply the proper principle and change the fraction 

8 



X - y 

to an equivalent fraction with a denominator ( - y^ ) 

Select the letter which labels the correct answer. 

(A) ^y^^ (C) ^ 



2 2 2 2 

X - y X - y 



8(:c + y) 

2 2" °^ these. 

X - y 
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What is the least com! of the given fractions; 

The denominators are 

3 , 6a 5 2a 

Yes, 6a is the least cominon denominator. Examine the first fraction 

2a 
3 

and ask yourself the following question: By what number must 3 be 
multiplied to get 6a ? The numerator 2a must then be multiplied by 
this same number, 

i.e. 

3 6a 

Return to page 106 and try question 9 again. 
2 



100 

2 

You used the correct lowest common denominator, but you made an error in 
combining the numerators. 



Return to page 120 and try question 12 again. 
2 



Did you write each of the denominators as a product .of prime factors? 
You did. 

Did you note that the factor ( x - 5 ) appears only once? 



Please return to page 88 and try question 8 again. 

2 
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When is the difference between two numbers equal to zero? 

When two numbers are equal, their difference is zero. Examine the two 

given fractions; are they identical? 

No! Your choice is, therefore, incorrect. 

Common sense cannot always tell us when we have the right answer, but It 
surely can help us to know when we have the wrong answer. 



Please return to page 131 and try question 15 again. 

2 
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Almost right. 

Did you write each of the terms as a product of its prime factors? 

lat 

6ab = 2 > 3 ^ a * b 

and 2 

9a b = 3^3^a'^a^b 



Return to page 91^ and try question 5 again. 
2 
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2 



You overlooked something. 



Notice that there is a minus sign between the two given fractions. 

Do you recall that this minus sign effects each member of the numerator 

of the fraction following the minus sign. In other words, the two fractions 

can be written as 



Jl^ ^ - ( 2 - X ) 

2 2 
X y xy 

which equals 

4 -2 + X 

2 2 
X y xy 



Return to page 108 and try question 11 again. 
2 
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You haven't been paying attention. 

We do not combine fractions by adding or subtracting numerators and 
denominators. ' not? Suppose we follov vour method and add the 

frac 

2 5 ^ 10 
Adding numerators and denom.lnators as you did, we get 

5 + 3 + 9 ^17^. 
2 + 5 + 10 17 

But, the first fractions, Y \ much larger than 1 

Please le-read the text assignment. 

Pleas-^- return to page 113 and try question " again. 

2 

103 
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You have the correc;" dc-roominator , but we do not agree with your numerator. 
When the fractions are changed to equivalent fractions with denominators 
equal to 

X - 4 

the num erators become 2(x - 2) , 3(x + 2) , 

and -5x 

Please go over your work and find the mistake you made in combining these 
numerators . 



ERIC 



Please return to page 109 and try question 15 again. 

2 
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liJhat are the factors of 

2 2 
p - q ? 

You know that they are 

( P - q ) 
and ( p + q ) 
Hence, the nume auor and denominator of the first fraction must be 
multiplied by ( p - q ) 

in order for both fractions to have identical denominators. 
We, therefore, have: 

E 0 ^ P ' q ) + lES j P " q ^ 

p + q (p-q) (p + q)(p-q) jp-q 

Please conrinue. 

Return cv page 110 and try question 13 again. 
2 

104 
2 

We do : agree. 

Note thi : ch of the denominators of the given fractions can be factored 
Thus , 



6x + 6 = 6(x-l) 



2x-2 = 2(x-l) 



3 - 3x^ = 3 ( 1 - ) = -3 ( x^ - 1 ) 



= -3 ( X + 1 ) ( X - ] 

The quest- . _an now be re-written as follows: 

• : ^ _ 1 _ 4 

6(>;- l) 2(x-l) 3(x + l)(x-l) 

Please ..cirit i vae. 



Iteturn I. .!ge 122 and try question 19 again. 
2 
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Sorry, but your choice is not correct. 

Suppose that we do a similar problem together to help you find your error. 
Combine the fractions 

5x 2x - 1 



3x + 9 X + 3 

The denom:-' ator of the first fraction can be vzritten as 3( x + 3 ) 
Hence, the least common denominator is 3( x + 3 ) . Thus, we have: 



5x ^ (2x - 1) 3 , 

3(x + 3) ( X + 3) ' ^ 3 ^ 



5x - 3(2x ■ 1) 

3(x + 3) 

5x - 6x -f 3 

3(x + 3) 

3 - X 



NOTE: the order 
of the terms in the 
numerator is changed 
to have the minus sign 
between the terms . 



3(x + 3) 



Please return to page 120 and try question 12 again. 



You did choose the correct denominator, but your numerator is wrong. 

You, of course, realized that 

2 

X - 5x + 6 = (x-3)(x-2) 
Hence, we must multiply the numerator and denominator of the first 
fraction by 

( X - 2 ) 

in order that both fractions should have the same denominator. 

Please continue and discover your error. 

Please return to page 118 and try question 17 again. 

2 
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Very good. You Tiade the correct choice. 
We proceed as follows : 



( X + 5 )^ = ( X + 5 )( X -(- 



( - 2.5 ) = ( X + 5 )( X - 5 ) 



The f.-'.ctor ( x + 5 ) appears twice in the first identity, and the 
factor ( X - 5 ) appears once. in the second identity. Hence, the 
lowest common denominator cf the given fractions is 

(x + 5)(x + 5)(x -- 5) = (x + 5)^(x - 5) 

Please proceed to question 9 below. 

106 
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Question 9 

Apply the proper principle and combine the fractions. 



2a 5_ _ 3_ 
3 6a 2a 



Select the letter which labels the correct answer written in lowest terms. 



XI 
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Very good. You made the correct choice. - 
In order to change the fraction 

8 



X - y 

zo a fraction with a denominator 

2 2 
X - y 

we must multiply the numerator and denominator by " 

( X + y ) 

Thus , 

8 ^ 8 ( X + y ) ^ 8( X + y ) 

2 2 

x-y (x-y)(x + y) x-y 

Please proceed to Question 4 below. 



Question 4 

Apply the proper principle and find the lowest common multiple of 

8 and 12 

Select the letter which labels the correct answer, 
(A) 96 (C) 24 



20 (D) 2 
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Very good. You made cii^ correct choice. 
We have to combine the fractions, 



3x 3 2x^ 

2 

The lowest common denominatcr of these fractions is 6x . We now 

2 

replace each of the fractions by equivalent fractions with 6x*" as 
denominator . Thus , we have : 

2_ 2x X 2xf _ 1 . 1 

3x 2x 3 2x^ 2x" 3 



4x ^ 2x^ _ 3_ 
6x^ 6x^ 6x'^ 



2x'^ + 4x - 3 



[ COMMUTATIVE PROPERTY 



Please proceed to question 11 belox^. 

108 
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Question 11 

Apply the proper principle and combine the fractions, 

4 2 - X 



2 2 
X y xy 



Select the letter which labels the correct ansv/er written in lowest terms 



(A) '^y' - ^ (c) - ^; . 

X y X y 



(b; -^2^ ^^T"2 ^ °^ these. 

X y 
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Very good. You made the correct choice. We have to combine the fractions, 



X - y X + y 
X + y X - y 

Since the denominators of these fractions are relatively prime, the least 
common denominator is their product, 

2 2 

(x-fy)(x-y) =x - y 

To change the first fraction to an equivalent fraction with this denominator, 
we multiply numerator and denominator by ( - y )• . To change the 
second fraction to an equivalent fraction with the required denominator, we 
multiply numerator and denominator by ( x + y ) . Thus, we have: 



X - y ^ ^ ^ y 

X + y X - y 



X + y X + y 
X - y X -f y 



( X ^ y )' 

2 2 
X - y 



( X + y )' 

2 2 
X - y 



2 2 
X - 2xy + y 

2 2 
X - y 



2 2 
( X -f 2xy + y ) 



2 2 
X - 2xy + y 



2 2 
X - 2xy - y 



2 2 
X - y 



4xy 

2 2 
X - y 

Please proceed to question 11 below. 



109 



Question 11 

Apply the proper principle and combine the fraction. 



+ 



2 

x + 2 x-2 x-4 
Select the letter which labels the correct answer written in lowest terms, 



(A) 



(B) 



5 - 5x 
- 4 

- 10 
X - 4 



(C) 



(D) 



X - 4 
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Very good. You made the correct choice. 
We have to combine the fractions 

3m _ m - 1 
2m + 6 m + 3 

First, we observe that 

2m + 6 = 2(m + 3) 
Hence, the least common denominator of the given fractions is, 

2 ( m + 3 ) 

To change the second fraction to an equivalent fraction with this 
denominator, we multiply the numera-tor and denominator of this fraction 
by 2 which is the same as multiplying the fraction by | or 1 which 
does not change its value. 

5!!! _ 2 ^ ( m - 1 ) ^ 3m - 2m + 2 

2(m + 3) 2 (in + 3) ,. 2(m + 3) 

m + 2 



2 ( m + 3 ) 

It is important to note that the minus sign before the second fraction 
changes the sign of each term of the numerator of the fraction that 
follows to its opposite. 



Please proceed to question 13 below. 

110 
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Question 13 

Apply the proper principle and combine the fractions, 

— B — + pq 

P + q P + q 
Select the letter which labels the correct answer written in lowest terms', 

(A) P' (C) P. ^ \ 

p - q p - q 



2 

p - q q" , XI 
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Before deciding upon the least common denominator of these fractions, we 
must first \v?;ite the trinomial 

- 5x + 6 



in factored form. Thus, 



- 5x + 6 



(x - 3)(x - 2) 
The first fraction has one of these factors for its denominator. 
Hence, the least common denominator is 

(x - 2)(x - 3) 



Please return to page 118 and try question 17 again. 

2 



111 



3 

You expressed 9 g- as an improper fraction. 
That is not what the question called for. 



Please return to page 134 and try question 1 again. 

2 
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Very good. You made the correct choice. 

As we did with arithmetic numbers, we write each of the terms as a product 
of prime factors. 

Thus, we have 6ab = 2'3.a-b ' = 2^-'3^. a^- b^ 

2 

9a b = 3 3 . a . a^' b = 3^o . 
We pick each different factor that appears and include the highest exponent 
of- that factor that appears. 
We, therefore „ have 

^ ^ 3 ' a ^ h 
.18a\ 

The product of these factors is the " least common multiple " of the • 
original terms. 

Please proceed to questiou 6 below. 

112 
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Question 6 

Apply the proper principle and find the lowest common multiple of 

3a , Sab , and 12 a \ 



Select the letter which labels the correct 



answer , 



CA) 24a\2 (c) 36aV 



(B) IHaV (D) 2<va\^ 
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Very good. You made the correct choice. 

We have to combine the fractions, 

2a 5_ ^ 3_ 
3 6a 2a 

We first find the least common denominator of these fractions. 

We have : 

3=3 

6a = 2 * 3 • a 

2a == 2 • a 
So that (2 • 3 « a) 

is the least common denominator. 

Next, each of the given fractions must be written with 6a as their 
denominator . 



Thus , 


2a 
3 


2a 
3 


2a 
2a 


4a 
6a 




5 

6a 


5 

6a 


1 
1 


5 

" 6a 




3 

2a 


3 

2a 


3 
3 


9 

6a 


Please proceed 


to question 10 


below. 
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Question 10 

Apply the proper principle and combine the fractions 

2_ + X _ 1 



3x 3 2x^ 

Select the letter which labels the correct answer written in lowest terms, 

(A) - ^ (C) - ^ 

3x 6x 

12x^ 4- 6x^ - 9x ^ ^ ^ . 

O 18x 3x + 3 - 2x 
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We do not agree. 

Since both denominators are prime, the least common denominator is the 
product of the two denominators, 

2 2 

(x + y) (x - y) = (x - y ) 

Changing both fractions to equivalent fractions with this denominator, we 
get 

^ . ^ - y ^ X + y ^ K + y 



x + yx-y x-y x + y 

(x - y) (x - y) (x + y) (x + y) 

2 2 2 2 

X - y X - y 

Please continue. 

Please return to page 131 and try question 15 again. 

2 



114 



How do we express a mixed number as an improper fraction? One basic 
method is to convert the whole number into a fraction having the same 
denominator as the fraction part of the mixed number, and then add the 
fractions . 

29^ 
8 

This can be accomplished by a short algorithm. We multiply the denominator 
of the fraction by the whole number and add the numerator. Thus, for 
example , 

- 3 + 5 29 



Please return to page 129 and try question 2 again. 

2 



XI 



115 



Sorry, but one of the letters does have the correct answer next to it. 



Please reconsider your choice. 



Return to page 108 and try question 11 again. 
2 



115 



Although at first glance it appears that all three denominators are 

2 

relatively prime, a closer look shows that the ( c - 1 ) is the 
difference of two squares. When this is factored it is noticed that 



( c + 1 )( c - 1 ) 

are in the reverse order compared to the first two denominators. 

- 1 



This can be adjusted by multiplying the fraction by 



- 1 



Thus, 



2 2 _ 

c _ c ^ - 1 



2 1 2,-1 

c - 1 c - 1 



2 

c 



1 - 



Please continue. 



Return to page 128 and tackle problem 18 again. 
2 

XI 



ERIC 
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1 

Very gc . 
Since 

the leasi 

In order : 
numerator 
Thus, we \i 



•'.ade the correct: choice. 
2 2 

-q =(pi'q)(p-q) 

-nominator is 
2 

- q 

first fraction to have this denominator, we must multiply 
.jmmator by ( p - q ) 



( p q ) . pq 

2 2 



( P- + q ) ( p - q ) p - q' 



p " pq pq 



Note: r-^e: D. 3UTIVE 
PROPERr. \v: m the 



part p ( 
Please r 
116 



2 2 
P - q 



) 



D question 14 below. 



Question 14 V' 
^ 

Apply the proper principle and combine the fractions, 



X - 2 



X 



2x-l x-3 2x-l 
Select the letter which labels the correct answer written in lowest terms, 



(A) 3x - 3x + 3 

- l)(x - 3) 



(C) 



3x 



7x +9 



(2x - l)(x - 3) 



(B) 



•f 1) 



2x - 1 



(D) None of these. 



XI 



Ve- V good. You ::.-5;ue t:.uz :orrect choice T 
art by factoring of Lae denoi ^rrs . We have, 

6x - 6 = 6(x + 1 
2x - 2 = 2(x ~ 1 

3 ~ 3x^ .= 3(1 - X = -3(x' ~ 1) 

= -3(x + l)(x - 1) 

can now re~write the fractions as fol_::ws: 

1 _ 1 ^ 4 

6(x + 1) 2(x - 1) 3(x + ,)(x - 1) 

7 2 lowest coiranon denominator of these fractions is 

6(x + l)(x-l) 

nging all the fractions to equivalent fractions with this denominator, 
get, 

1 X - 1 1 3(x + 1) 4 2 



+ 1> X - 1 2(x - 1) 3(x + 1) 3(x + l)(x ~ 1) 2 



K-1-3X-3-8 ^ -2x ~ 12 ^ ■-2(x -h 6) ^ -(x 4- 6) 
6(x^ - 1) 6(x^- 1) 6(x^ - 1) 3(x^ - 1) 

Ihis could also be written as 

X ~ 6 
3(1 - x^) 

:::us applying the minus to the denominator and having it remove the 

2 2 
x^ - 1 to « ( 1 - X ) 
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You have now finished this Segmsnt. Hand in your PUNCH CARD. 2 
You should have entered in your i^IOTEBOOK the following 
definitions and formulas : 

To add or subtrac ..rractions witr !nlike denominators, we first find 
•be lowest common der-^.^r. - , the fractions. Then, we write 

*wu . raction as an . -r. - ,. on with this denominator. 

.iial..\ , we apply the <Kku,:^ rule used m couibiuLiig fract^DxiiS v:" rh 
: .eke denominators . 

The denominator of ev ^ry fraction shauld facz:3red if pcssz-ble. 

You should now be ^le to complete the xollowrrag problems from 
your HOMEWORK ASSZZ^NMENT: Probl-vis 9 , 10 , 11 , and 12 . 



Very : made the correct chcic-.:. 

The 1.'- cc aon dencniiua -.or of the gi*. fractions is 

- 4 = (x 2; (x + 2) 

In or^jL . .nge each of the fractic::.- zo this denoir.inJi:. ;r , we must 

muliiplly :r,erators and denominate-/ as follows: 



X - 2^ 



X 



X + 



5x 



X - 4 



- 2) 3( - 2) - 5:.: 



4 + Ix + 



X - 4 

Ple£.^=i . 1 i)ce5d to quest"on 17 beioT: 



118 
2 

Quest i. 



Apply :aie r eaper principle and combine the fractions 

1 1 



X - 3 :r - 5x + 6 

Select thha ieiirtier which lar s.ls the cc:.-TrBCt answer written in lowest terms. 



(A) 



X - or: + 9 
9 

x~ - +6 



(B) 



x 



(c) 



X - 3 



(D) 



X - _ 
X - 2 



ERIC 



119 
1 

Please check the multiplication of the b.-v. . , 

(x - y)(x - 
and (x + y)(x - y 



Please recurn to page 131 and try ques^Di^, _5 again. 

2 



119 



les, but — IS not a proper fraction sin^^^ the numerator is larger 
than the denominator. 



Please return to page 134 and try question. L again. 

2 



XI 



ERIC 



120 
1 

Ver>' good. Yc_ :.ade z.:--. ^orrect choice. 

The least coep-t t. denc-n±r.atQ:r of the gi-.^i:Ti Lr on s is x slr^ce 

2 

x"y - y^^ K % y and x>' ' z • y • y 



To change the f_rs.t fracrian to an equivale- ^ --"action with a^- 

denominatcr, v/e iiul~ipl numerator and dene ~:in:- cor by y . To c ige i 

2 2 

second fraction co jcn equivalent fraccioD ■ .cli x y as a denomiria' r. 



ve multiply numerator and denominator by . ■'ViiiLs, we have 



-A. , Z ^ (2 - x) ^ ^ ^ ~- ^ (2 - x) 

2 ' 2 .: 1 2 2 

X y y xy A , ; x y 



1 a. 2 
- 2x + X 



2 2 
X y 



Note tha3 the minus sxgn before the secccid fraction chaxiges eacn term 
in the izc^nerator to its opposite. 

Please proceed to question 12 below, 
120 



2 

Question 12 

Apply the proper pr:cc:c:xpXe and combine ~cie fn= .dons 

3m m X 

.2m + 6 m * c 

Select the letter wbXnci labels the corr.=:c:r ans . OTitter in Icrresrc cerms 

^"^^ 2(Tn - 3) ^ - 6 



(C) ^ 



2(m - 3) 



Kl 



You took a gue 

rr.is choice is far fxcn the corr: i ans\-Jev, that selecting it 
indicates gues£ :.rk on your part. 

Please work out :n- problem and ncz go on the assumption tnat 
the simplest loc ing answer is right ansx^er. 



Pl&ase return ti page 116 and trv question 14 again. 

2 



This questiioz n-e same a;o one in -id i tH nn of two fractions. 
We can vrr±re 




3Tow., fine zhe l:-.^t common denominator of the two fractions and add th 
irracrions . 



Fleasa returr. t:o page 136 and try .iiiBstion 3 again, 

2 



Very good. .u li-.l-L- e correct ^ciK, ice. 

Tae produce . t dianunninators of rhe firs~ -zwq fractions is 

(1 - c^) 

The denominacor of ziie third fraction is 

c -! = -(_-.:) 

Hence, we can wrii,^ 

c 1 — c_^ 2c __-rc 



1 + c 1-c 1-c ^-c (1- c)(l + c) 

2 2 2 

c - c — 2c + 2c - c 3i: 



2 

1 - 1 - c^ 



Please pr^^ ,--ed to question 19 below. 



122 
2 

Anplj :*-:hfi pr.per pr±iicir:i:e and combine th.a fractions. 



6x £ 2x - 2 3 - 3x^ 



Se_ect rhe -letter which labels the (c^'^^ict ansv^x written :'n lowest terms. 



(c) - ^) 0)) - ^> 

3 (x- - 1) 3(x^ - i: 



xr 



123 
1 

Sorry, but you made the v/rong choic-a. Please note that 

2 

X - 3x 6 - (x - 3) (k - 2) 

U^en the rwa fractions are wri:.rren with th^-s denomlnacor , we have: 

1 ^ X - 2 - 1 

X - 3 ' X - 2 (2: - 3) (x - 2) 

Please continue. 

Please xeLurn page 11 S anc try question 17 again. 

2 

123 
2 

Yes, bat you did not ans^^rer the question.. 

You expressed t-:-^ given prnd'-ct as a miLxec ex[ r^sslon and not as a single 
fraction* 

Fin IS "a the job by combinin.g tlie terms of your no ice. 



Please return to page 132 and try question d again. 

2 



124 
1 

We do not agree. 

One of the letters does have the correct answer next to it, 

3 

Read the nunijer 9 to yourself. 

o 

You are saying nine and three eighths. 
Now write that in numerals. 



Please return to page 134 and try question 1 again, 

2 



124 
2 

A complex fraction is a fraction whose numerator or denominator (or both) 
contains one or more fractions. 



Please return to page 141 and try question 8 again, 

1 



125 



V7e do not agree. Let us do a sir.ilar quescion together, 
Krite as a single fraction. 



We can v;rite the above as 



a 



1 



2a 



This nov: becomes an 
addition of fractions 
problem. 



3. ^ " ^ _ Changing the first 

i 2a - 3 2a - 3 fraction to an equivalent 

jfraction with this 
l^enominator 3 we get 

4a 



2a - 3a 
2a - 3 



2a - s 



2a - 3a - 4a 
2a - 3 



2a - 7a 



2a - 3 



Please return to page 155 and try question 5 again. 

2 



You seem to be creating your own rules, 
fraction 

5_ 

9 
20 
3 



125 



We have to simplify the complex 



Note that both the numerator and the denominator of this fraction are 
fractions. The line separating the numerator and denominator of ?. fraction 



means division. Thus, we have |- divided by — 

5 9n ^ 

the product of - and the reciprocal of ^ , or 



This is the same as 



3_ 
20 



Please continue. 



Please return to page 138 and try question 11 again, 

2 



XI 
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1 

'••!e do noc agree. 

One or the le^cers does have the correct ansv.-er next to it. 
Please reconsider your choice. 



Please re'iurn to page 116 and try question 14 again. 

2 



126 
2 

Before you can perfoim the operation of division, the expressiv.ns in the 
parentheses should be written as a single fraction. Thus, 



2 + 



2 



y - 1 . 1 y - 1 



2 . (y - 1) 



[ Factor 



1 (y - 1) y - 1 

2y - 2 + 4 

y - 1 

2y + 2 

y - 1 

2(y + 1) 

y - 1 



Do the same to the expression in the second pair of parentheses, and then 
perform the operation of division of two fractions. 



Please return to page 147 and try question 7 again. 

2 



XI 



Very g. Jo_. . You made the correct cnoice. 



rhe su:z X and ~ can be written as 

X 



iJ 7 



X 

1 



X 



The least cominon denominator 
(L.C.D) is X. 



1 X 



X X 



X + 6 



Please proceed to question 4 which follows. 



Que 5 1 ion 4 

Apply the proper principle and express the fraction 
3x^ - 5x -f 2 



12 7 



as a mixed expression. Select the letter which labels the correct answer, 



(A) 3x - 5 + 



(B) 3x ^ 2 

X X 



(C) 3x^- 



5x + 2 



(D) (3x - 2) 



X - 1 



XI 
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1 



Very good. You made the correct choice. 
Wo have to combine the fractions 



2 

x-3 x-5x4-6 

ITie denominator of the second fraction is a trinomial, and the first job is 

2 

to see whether it can be factored. Now, x - 5x + 6 ^ (x - 3) (x ~ 2) . 
Hence, the least common denominator of the given fractions is (x - 3) (x - 2) . 
We write: 

1 X - 2 1 



x-3 x-2 (x- 3)(x - 2) 

Combining che fractions, we get: 

X - 2 - 1 
(x - 3)(x - 2) 

(x - 3) 
(X - 3)(x - 2) 

1 



x-2 



It is always a good idea to check the answer. Let us do so by letting x = 4 
Subscicuting this value of x in the given fractions, we get 

1 1 111 



(4) - 3 (16) - (20) + 6 ~ 1 2 2 

Substituting x = 4 in our answer, we get 

1 ^ 1 

4-2 2 

Please proceed to question 18 below. 

128 
2 

Question 18 

Apply the proper principle and combine the fractions, 

2 



+ + 



1 + c 1-c c^- 

Select the letter which labels the correct result. 

(A) ^-^-^ (B) 2cL+_Jc 

1-C c - 1 

(C) - ^\ (D) \ 

1-c C - 1 



XI 



129 



1 

Yes, your choice is correct. 

3 3 
The mixed number 9 — ±s read 9 and -r- . 

o — o 

The word and means plus. Hence, the correct answer is 



Please proceed to question 2 below. 



ERIC 



129 



Question 2 

g 

Recognize and express the mixed number 7 as an improper fraction. 
Select che letter which labels the correct answer. 

(A, f 

(C) ^ 

(D) ^ 



XI 
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1 

Afcer chaaging each expression in parentheses to a single fracLion, you 
forgot another rule. 

You did not convert the division by a fraction to multiplication by its 
reciprocal. 

^ ■ A c_ 
b ♦ d 

a d 



Please return to page 147 and try question 7 again. 

2 



130 

2 

We do not agree. 

A complicated looking fraction is not necessarily a complex fraction. 

In order for a fraction to be called complex, either the numerator or the 

denominator or both contains one or more fractions. Thus, for example, 

c 

is a complex fraction because the numerator is a mixed expression, and 
contains one fraction. 

Please return to page 141 and try question 8 again. 

1 



EKLC 
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1 

Very good You made the correct choice. The lowest common denominator of 
the fcaccLon is (2x - 1) (x - 3) . 
Thus, we have: 



^ " ^ , X - 3 X ^ (2x - 1) 

2x - 1 X - 3 X - 3 (2x - 1) 

2 

2 X 

^ (2x - l)(x - 3) 



X - 5x + 6 
(2x - - 3) 

+ 9 



1 , (x - 3) 
2x - 1 (X - 3) 

(x - 3) 



(2x - i)(x 



3) 



3x^ - 

(2x - .)(x - 3) 

When an answer to a question turns out to be a fairly complicated expression 
like th ibove, it is only natural to suspect that we may have made an error. 
How can ,.; check our result? Since we claim that 

2 

+ - — - IS the same as 



3x 



- 7x + 9 



2x - I 



X - 3 



2x - 1 



(2x - l)(x - 3) 



the two expressions should yield the same numerical result for a given 
numerical value of x . Let us take x = 4 . Substituting 4 for x in 
each of the expressions, we get 

29_ 
7 



Hence., chis answer checks. 



(4) - 2 
2(H) - 1 

I 
7 



+ 



(4) 



(4) 



2(4) - 1 



3(4) - 7(4) 



4^ 
1 



1^ 
7 



[2(4) - 1][(4) - 3J 
48 - 28 +9 



7 



1 



29 
7 



Please proceed to question 15 below. 



131 
2 

Question 1_5 

Apply the proper principle and combine the fractions, 

X - y _ X + y 
X + y X - y 

Select the letter which labels the correct answer written in lowest terms. 



(A) 0 



(B) 



(C) 



4xy 



XI 



2 2 
X - y 



(D) 



ERIC 



2(x 



X 



132 
1 



Very gocd.. 

You made the correct choice. We have to combine. 



The least common 
denominator of these 
two fractions is 



y - 



y _ ^y 



We iiaV':_, 



z . y - 2 - 

1 y - 2 



y - 2 



y - 2y 2x. 



- 2 



y - Ay 



y(y - 4) 

-2 (y - 2) 



Please -ed to auestion 6 which follows, 



132 
2 

Qi. ;.:--ic;. 

Apr ly ci-e proper principle and find the product 

(1 - -) (1 + -) 

X X 

Selecc the letter which expresses this product as a single fraction. 



(A) 1 - 



X 



(C) 



X - 1 



X 



(B) x^ - 1 



(D) - 



XI 



133 
i 



fraction; thus, 




9^2 

Q 



la ± 

9 

~~9 



This fraccion is the numerator. The denoiiiin:s.cc;r is 3 . Tlius, you have to 
20 

divide — — by 3 . Please continue . 



Please return to page 150 and try question 9 again. 

2 



133 

2 

Yes, but your answer is not in lowest terms. 



We do not agree. 

2 

Stare by changing 2 -r- to an iinpr™-j::: 



ERLC 



Please return to page 138 and try question 11 again. 

2 



I 

VOLUME 11 SEGMENT ^ BEGi.-J HERE: 

Obtain a PUNCH CARD from your insti^ccor. In addicion 
to Lhe oLher identifying mformaticn that muse be 
furnished by you, you are asked to punch out che follow r 
COLUMNS: 48 and 50 0 _9 (Sequence Nur.ber ) 

54 and 56 0 4^ ^Type -^i Pun:h Caic- 
60 and ^2. 1^ 1_ ' Voxurie Nomber ) 
'66 and ^8 0^ _4 •SrgTn£dc Number; 

Your RIL-UD: ASSIGNMIZ.!: for this segitier.r ^age 30^ 
Yoo iv-j.^^ - w be aske:. i series :z questions -.o a^uw 
your atter.cion tc cht /.ore imporrant points, 

i::troductory note 

In this segment we will learn how to simplify complex fractions. Does cbe 
word complex mean the same as the word complicated:^ Not necessarily. Whea 
somechmg is complex, it is composed of many parts; when something is 
complicated, it is difficult to ' understand S-mplitymg a complex frac-ion 
consists of simplifying an ordinary fraction, but repealing the process a 
tew tiiucis. You will actually be doing what you did before, but more of ten - 
Do not let the word complex scare you. Proceed with this segment with 
:.onfidence and optimism. 



154 



Question 1 



Re:ognize and express the mixed number 9 | as the sum of a natural number 
and a proper fraction. Select the letter next to the correct answer. 

(A) If 

(B) 9 . I 

(C) 8 + 

(D) None of these. 

XI 
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1 

We do not agree. One of che letters doc:< hi. e the correct answer next to 
it. 

There are two parxs to this problem: 

(L; Conv. ^ach expression in parentlizz^ses into a single fraction. 
(2) Cor/ L division by a fraction to -lultiplication by the reciprocal 
of L. z fraction. 



Please return t page 147 and try question 7 again. 

2 



135 
2 

V:e do not agree. 

The numerator of the given complex fraction is a mixed expression. 
How can we write this expression as a single fraction? 
Note that 2 + — 

X 

IS the same as v + "~ 

1 X 

and the least common denominator of these fractions is x . 




Please return to page 151 and try question 12 again, 



XI 
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1 

Yes, you. choice is correct. 
Oiie basic, netliod is t 



o convert t!,e wl, e number into a fraction l,,>vLng -j,.- 

same dancr.inator I's the f rani- -; r^- i c 

tne iractio...! pai . of cue mixed number: 



7 + = 63 8 

9 9 9 



11_ 
9 



A shorter algorithn accomplishes the same re.ult, as follows: 

To express a .xxed number as an improper fraction, we multiply the 
denominator of the fraction by the whole number and add tl 
numerator. Thus. 



lie 



7 



+ S 



9 9 

= ^ + 8 

9 

71 
9 



Please proceed to question 3 which follows. 



136 
2 



Question 3 

Apply the proper principle and write the mixed number 



X 4- ^ 

X 



as a single fraction. > Select thp Ipttp-r T7Vn'r>h i ^-u i t_ 

ociecc tne letter which labels the correct answer. 



(B) Z 



X 



2 

(C) ^ ^ . 

X (I^) None of these, 



XI 
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You forgot something. If v:e write the expression 

as a single fraction, we get 

X ^ 1 = X - 1 

XX X 

Similarly, if we combine 

1 + i 

X 

we get X -f 1 

X 

Now, do you see what you forgot?. 



Please return to pagie 132 and rry question 6 ags^.n, 

2 



137 



We do not agree. Tiie expression tha^ yo'u chose is called a mixed expression. 

a -f ^ 
c 

is mixed expression. 

a + ^ 
c 



is a complex fraction. 



Please return to page l4l and try question 8 again. 

1 



XI 
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1 

Very good. You made the correct choice. 
We simplify the fraction, 

14 
28 
5 

How do we express this question in words? The number L4 is divided h) 

28 5 
— . But, this is equivalent to the number 14 multiplied by — . 
J 2o 

Hence, we have to find the product, 

5 14 • 5 



14 



28 28 



. _5 
2 



Please proceed to question 11 which follows. 



138 
2 

Question 11 

Apply your knowledge and simplify the fraction. 



5_ 
9 



19. 

3 



Select the letter next to the correct answer. 



-27 180 



139 



ERIC 



A mixed expression means a number and a fraction. Thus, in aritlimetic, 



3 * f 



is a mixed expression. Similarly, in algebra, 

2 

^ - b 

is an example of a mixed expression. 



Please return to page 127 and try question 4 again, 

2 



We do not agree. Try multiplying both the numerator 

(x + 3) 

by X and the denominator 



(1 + 4) 



by X 



Please return to page 157 and try question 13 again. 

2 



XI 



139 



140 
1 



Very good. You made the correct choice. 

The first job is to change each mixed expression r.o a single fra-»i->n Thus, 



2 + 



1 



— + 



y - 1 
y - 1 



2 

1 y - 1 



+ 



y - 1 



L y - i 

2v + 2 



y - 1 



y + 2 
1 

y + 2 
1 

y + 2 



+ y 



+ 



+ 



1 
1 



] y + 2. 



Convert to like 
f rac tions 



1 + V + 2v 
y + 2 

' 2 , 

y + 2y + 1 

L y + 2 J 



ID 



( C omb me 



Factor and convert 
to multiplication- 



2(y + 1) 
y - 1 



2(y + 2) 



y + 2 



(y + i)(y + 1 



f Reduce 




Please proceed to question 8 on page 141 

1 



XI 



Question 8 



1 



Recognize and select the letter next to the exprossion which is called a 
complex fraction. 

(A) % - ^ 
X - 1 

(B) ^ ~ X 



(C) 



3 2 
y - y + y + 1 



(D) 1 + 



abc 
xyz 



141 



We do not agree. Let us do a similar question together. Simplify 



2 - - 
2_ 



4 - ~ 

P 



Examine the numerator and the denominator of this complex fraction. By 
V7hat number can we multiply both numerator and denominator to^no longer 
have the quotient of two mixed expressions? The answer is £— 

Thus, 



2 - - 



4 . ^ 



A. 

r 

sl 
1 



2? 



4p 



j: E. 



- 1 



[ Factor 



P(2P 



1) 



(2p + 1) (2p - 1) 



[ Reduce 



2p + 1 

Please return to page 162 and try question 14 again. 

2 

XI 
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1 

Are you still cancelling individual terms in the numerator wicli individual 
terms in the denominator? Keep in mind: a fraction can be reduced by 
dividing the numerator and denominator by identical factors and in no 
other way. 



Please return to page 132 and try question 6 again. 

2 

142 
2 

Let us first consider the numerator of this complex fraction. How can we 
write it as a single fraction? The least common denominator of 




is ab . Hence, we have 

1 .b. 1 ,a. 

ab ab 

b^ -f a 

ab 

Use the same method to combine the denominator of the given complex fraction 
and proceed by dividing the numerator by the denominator. 

Please return to page 164 and try question 15 again. 

2 



XI 
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Very good. You made the correct choice. 

To simplify a complex fraction, we first change the numerator of this fraction 
to a single fraction. Thus, 

9 2 20 
9 - 9 



We have to find the quotient, 



20 
9 



Now, dividing by 3 is the same as multiplying by 



Hence, we gee 



20 i = 20^ 
9*3 27 

Please proceed to question 10 which follows. 



143 
2 

Question 10 

Apply your knowledge and write the complex fraction 

14 

28^ 
5 



in simplest form. Select the letter next to the correct answer. 



i if 



(C) ^ (D) f 
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Your choice is incorrect. 

The minus sign before a fraction changes every term in the numerator to its 
opposite. Thus, 

5x -f 2 _ -5x - 2 

X X 

The Distributive Law can apply here, too. 

5x H- 2 ^ -l(5x ^ 2) 

X X 

This part of your answer does not agree with the given problem. 

Please return to page 12 7 and try question 4 again. 

2 
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The quotient of two quantities is equal to 1 if, and only if, the numerator 
is equal to the denominator, except if the number is zero. Since this is not 
the case here, your choice is incorrect. 



Please return to page li>7 and try question 13 again • 

2. 
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We do not agree. One vjay of doing this problem is to multiply the 
numerator and denominator of the given fraction by 9 . 



1 9_ 
9 1 
20 ' 9_ 
3 1 

VJhat do you get after multiplying |- by 9 ? 

20 

l^/hat do you get after multiplying — by 9 ? 



Please continue. 



Please return to page 138 and try question 11 again. 

2 
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We do not agree. Start by combining the numerator of the given 
fraction as follows: 

2,2 2 2 ^ 

2pq . ^ ^ 2pq + 2pq 

2 2 

= ^ ■ — ^ — ^ [ COMMUTATIVE 

2pq 

2 2 
= P + 2pq + q 

2pq 

You now multiply this last fraction by the reciprocal of 

2 2 

E - q 

2pq 



Please continue. 



Please return to page 152 and try question 17 again. 

2 
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ye do not agree. Starr by combining the numerator 

2 



X 

2 



- 1 



as a single fraction. Thus, 

2 2 2 

2 ^ 2 

y y 

Do the same to the denominator of the given fraction and continue. 



Please return to page 154 and try question 15 again. 

2 
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We do not agree. Start by combining the denominator. 



2 + 



4 + d 



into a single fraction 

as follows: ^ (4 + d) 

= 2 • ; rr- + 



(4 -f d) 4 + d 

8 -f 2d 



4 + d 4 + d 

11 + 2d 
4 + d 



Please continue. 



Please return to page 156 and try question 19 again. 
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Very good. You cade the correct choice. We note that the product 

(1 - ~) (1 ^ i) 

X X 

is of the form (a - b) (a 4- b) 

Hence, the product is equal to the square of 1 minus the square of — 

X 

that is, (1 - 

Now, ^ 1 _ 1 - 1 _ - 1 



2 2 2 2 

XXX X 

An alternate method is the conversion of the binomials to single fractions: 
U - + i) . (i-^) (i^^, 

2 

X 

Please proceed to question 7 that follows. 



Question 7 

Apply your knowledge and find the quotient of 



r 
1 

L 



2 + 



r 



y + 2 



+ y 



Select the letter next to the correct answer. 



(A) 



2(y + 2) 



(B) 



2(y - 1) 
y + 2 



(C) 



(y + lY 
2(y + 2) 



(D) None of these. 



147 
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Yes, but your answer is not in simplest form. Write the numerator and the 
denominator as a product of primes and divide numerator and denominator by 
identical factors. 



Please return to page 1A3 and try question 10 again. 

2 
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Start by multiplying numerator and denominator by y' 
This will eliminate denominators. Thus, 



— - 1 
2 ^ 



X 



2x 



1 



I 

+ i! 



2 2 

^ - y 



2 2 

X - 2xy + y 



The next step is to factor this numerator and denominator. 



Please return to pr.ge 160 and try question 18 again, 

2 
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You changed the given expression into a product and incorrectly at that. 
Please note that a mixed expression consists of a vhole number and a 
fraction. 



Please return to page 127 and try question 4 again. 

2 
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Did you check your answer? 
If the given complex fraction 

X + 3 

1 + 1 

X 

2 

equals (x + 3) as you claim, then we should get the same numerical 
answer if we let x = 3 (for example) in the given fraction and in your 
choice. We have 

3 + 3 ^ i = 
2 

3 

^ ^ I 

(3 +3)2= 6^ = 36 
Do you see now 'why it is important to check your ansvrer? 



Please return to page 157 and try question 13 again. 

2 
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'•'ery good. You niade the correct choice. A coziplex fractiun is a rracLion 
whose numerator or denoiranator or both coPxtain o^e or more fra. -ions. In 
the given expression, the numerator 




contains the fraction — 

X 

Hence, 1 - ^ 

X 

X 

is a complex fraction. 

Please proceed to question 9 which uilows. 



150 

2 

Question 9 

Apply your knowledge and write the complex fraction, 



3 

as a single common fraction in lowest terms. Select the letter next to the 
correct answer. 



f^\ 20 20 
(A) 27 (B) ^ 



(C) ■• (D) None of these. 
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Very good. You made the correct choice. We have to simplify the 
fraction. 



20 
3 

Tne line between the two fractiors means division; that is, we have the 

5 20 
fraction ^ divided by the fraction — j • This is the same as the product, 

L -J. = ^ ' 3 

Q on 



1 

Divicixng numerator and denominator by 1:? we get ~ 



Please proceed to qiiestion 12 . : in follo;;v . 



Question 12 

-^PPly your knowledge and simplify the fraction 

2 + i 

X 



2y 



Select the letter next to the correct answer. 



xy y 



151 
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(D) 

xy 
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Good, vrnich technique did you use? 

(i) I^ombine fractions seoaratelv first and then sin:Dlifv» 



1 
a 



ab 



9 7 



9 9 

a^b" 



Convert to a 
muiciplicat ion 
problem 



b a 
ab 

-f b -f a 
ab 



a D 



ab - ab 



(b a) (b - a) 



[ Factor 



Reduce 



2, 2 



(2) Or multiply by a b 

.1 2, 2 



r, 



i c. 



2, 2 



i._a 



1 ! a-b 

.2i 



ab 



b - a 



2 2 
ab + a b 



b - a 

ab(b + a) 
(b - a) (b + a) 

ab 

(b - a) 



Both methods are proper. 

Now proceed to question 17 below. 



[ Factor 



[ Reduce 
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Question 17 

Apply your knowledge and simplify the fraction, 

2 . 2 



2pq 



2pq 

Select the letter next to the correct statement. 
2 _ 2 

(A) V- h (B) 2 



(C) 



2 2 
p - q 

P + q 



(D) 



2(p + q) 
2 ^ 2 

P + q 
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Vour choice is noi: correct:. Let us do a similar question together. 
Simplify the conplex fraction 

18 



12 
7 

Now, the value of the fraction renains unaltered if v.-e multiply both 
numerator and denominator by the same number. 
If v.-e multiply 

18 2 = 18(7) [ Factor 

12 * 7 12 

7 

= 6-3-7 ^/_. 6 
6 ' 2 " "^ . 6 

21 
2 

Please return to page 143 and try question 10 again. 

2 
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Equations are said to be equivalent if they have the same solution set. 
To find the solution set of the equation, 

3x - 5 = 7 cx^+ 5 



we add 5 to both 
members and obtain 



= 12 JX^^ 3 



Next, we divide both members of the equation by 3 and get 

X =4 

Now, is 4 the solution set of the second given equation, 

6x - 10 = 17 ? 



Please return to page 168 and try question 1 again. 

2 
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Very good. You made the correct choice. 
VJe have to simplify the co-plex fraction. 



^ - i 

X 



1 - h 



9 

To do this, multiply the numerator and denominator by , 
We choose a value that will absorb the separate denominators, 



(1 - 2 
x) X 



1 2 
(1 - ^) X 

X 



2 

X - X 



- 1 



x(x - 1) 



(x - 1) (x + 1) 



X 



X + 1 

Please proceed to question 15 which follows, 
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2 

Question 15 

Apply your knowledge and simplify the fraction, 

2 



^ - 1 

y 

Select the letter next to the correct answer. 

(A) X - 1 (B) 



(C) ^ y (D) 



X - 1 



X 
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^'e.zy good. You made the correct choice. 

A niixed expression consists of a nxiiaber plus a fraction. For an algebraic 
expression to be called mixed, part of it is a fraction and part is not 
fractional. The given expression, 

X XXX 

= (3x - 5) + ^ 



Please proceed to question 5 which follows. 

155 
2 

Question 5 

Apply the proper principle and write the expression 

„ ^ 



as a single fraction. Select the letter which labels the correct answer. 

2 



(A) 



y 



y - 2 

(B) 



2 , 

y - '^y 



(C) y(y + 2) 

(D) None of these. 
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Very good. You made the correct choice. 

This question can be done in more than one way. Let us work out two 

different ways. We can multiply the numerator and denominator of this 
2 

fraction by y to eliminate denominators. 



Thus , 



X 



2 2 

X - y 



2x 



+ 1 



2 2 
X - 2xy + y 



J 



(k - y)(x 



y)(x + y) 



y) 



Dividing the numerator and denominator by (x - y) , we obtain" 

X + y 
X - y 

Another way to do this question is to note that the numerator and denominator 
of the given complex fraction can be factored as follows: 



(j - 1) (r + 1) 



^ + 1 



(ii _ 1) - 1) 
y y 



i - 1 



Multiplying numerator and di^nominator of the last quotient by y , we get 

X + y 
K - y ■ 

Please proceed to question 19 which follows. 
156 



Question 19 

Relate to the proper principle and find the value of d in the equation below. 

1 ^ 11 

25 



2 + 



4 + d 

Select the letter next to the correct answer. 



(A) d = 5 
(C) d = 7 



(B) d = 
(D) d = 



11 
5 

_7_ 
11 
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Very good. You made the correct choice. 

There are two good ways of simplifying a complex fraction. 



1st Method ; Multiply the numerator 
and denominator by the least common 
denominator of all the fract 
Thus, the least common denomii or of 



2nd Methoa : Express the 
fraction as the numerator divided 
by the denominator using the ^ 
sign. 



1- i 

X 



2Z 
1 



is (x) multiplying the numerator 
and denominator by x , .we get 



X 

_1_ 

X 

1 



2 + 



6 

X.J 



1 



2x + 6 
2xy 



2(x + 3) 
2xy 



2 + 



X 



2y 



2x + 6 
X 

2y 

2(x + 3) 

X 



2(x + 3) 

X 

2(x + 3) 
2xy 

(x + 3) 
xy 



2y 
2y 



( X + 3) 
xy 



Please proceed to question 13 which follows. 
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Question 13 

Apply your knowledge and simplify the fraction, 

X + 3 
1 1- ^ 

X 

Select the letter next to the correct answer. 



(A) - (B) X 



(C) 1 ■ (D) (x + 3)^ 
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We do not agree. 

In words, the question states that 

Tliis is equivalent to saying that 

28 
5' 

Please continue. 



14 is "^r'vd.ded by — ^ . 
14 is multiplied by the reciprocal of 



Please return to page 143 and try question 10 again. 

2 
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We do not agree. 

The solution set of the equation 

7y - 3 = 4 

(i) 

while the solution set of 2y = 1 




Since the two equations have different solution sets, they are not equivalent. 



Please return to page 168 and try question 1 again. 

2 
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Ask yourself the following question: 

By what number should I multiply the numerator and denouinator of the complex 
fraction so that denominators are cleared? 

2 

Yes, y is that number. 



Please return to page 154 and try question 15 again. 

2 
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We do not agree. 

The least common denominator is the lowest common multiple (L C M) of the 
denominators and is divisible by each of the denominators evenly. 
Note that ~ is not an integer and i|- is not an integer, yet 
denominators should divide into the(L C M) evenly; that is, with no 
remainder. 



Please return to page 184 and try question 3 ' again. 

2 
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1 

Very good. You made the correct choice • 
We have to simplify the fraction, 

2£g 



2 2 

2 " q 

2pq 

One method is to handle the numerator and denominator separately. Combining 
the numerator of this fraction, we get 

2 2 

H~ 2 2 

^ ^ -I- 1 = p + q + 2pq [ C and factor 

2pq 2?^ 

= (p + q)(p + q) 
2pq 

Tlie denominator of the given fraction can be written as 

" ^ (p - q)(p + q ) 

2pq 2pq 

Multiplying the numerator by the reciprocal of the denominator, we obtain 

(p + q) (p + q) 2 pq 



2pq Cp - q) (p + q) 

We now divide numerator and denominator by the identical factors 2pq and 
(p + q) • We get 

p q 

p - q 

Please proceed to question 18 which follows. 

160 
2 

Question 18 

Apply your knowledge and simplify the fraction, 

2 
2 



2 ^ 

y y 



Select the letter next to the correct answer. 

(A) / - V (B) ^^-^ 

(x - y) X + y 

(C) 2x^ (D) f-^ 
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How can we discover vjhether two equations are equivalent without actually 
finding the solution set of each equation? 

One way is to observe that if each term of an equation is multiplied by the 
same number, an equivalent equation is obtained. 
Thus, for example, the equation, 

^ + 2. = 5 

2 3 

is equivalent to 

the equation, 3x + 2x =^ 30 

since the second equation was obtained from the first by multiplying each 
term by 6 . 

Do you now see why your choice is incorrect? 

Please return to page 173 and try question 2 again. 

2 
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We do not agree. 2 
Let us do a similar question together. Solve the open sentence, 

2.1 11 
5^ - 3^ = 15 

The lot^est common denominator of the fractional coefficients 

5 , 3 , IS 1:5 

We, therefore, multiply each term of the open sentence by 15 . We he.ve, 

15 ( I 2 - J z ) = 15 ( ^ ) 
Using the distributive property, we get 

15 ( I 2 - 15 ( I 2) = 15 ( 
62 - 52 = 11 

2 = 11 

You should now check this answer by substituting 11 in place of 2 in 
the given equation. 



Please return to page 180 and try question 5 again. 

2 
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Very good. You made the correct choice. 
We have to simplify the complex fraction, 

X + 3 
1+1 

X 

Tlie denominator of this fraction is more complicaced than the numerator. 
We can simplify this denominator by multiplying it by x , Thus, 

xfl + ^) = X + 3 

X 

In order not to change the value of the given fraction, we must also multiply 
the numerator by x . We get, 

x(x + 3) x(x + 3) 
— - = X 

x(l + -) (x + 3) 

X 

The final result was obtained by dividing numerator and denominator by the 
identical factor (x + 3). 



Please proceed to question 14 which foil 



ows . 
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Ques tion 14 

Apply your knowledge and simplify the fraction. 



1 - i 

X 



X 



Select the letter next to the correct answer. 



fr\ X - 1 (D) None of these, 

X + 1 



XI 



^^/hat is the solution set of the first equation, 

4r + 8 = r 
What is the solution set of the second equation, 

3r = 8 

The above equations have different solution sets and are, therefore, not 
equivalent. 

Please return to page 168 and try question 1 again, 

2 
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Examine the denominators of each of the terms in the open sentence. Ask 
yourself this question: 

By what number must I multiply each of the terms in order to obtain an 
equivalent equation with integral coefficients? 
That is another way of asking,. 

"what is the L C M of 5, 10, and 3 ?" 



Please return to page 175 and try question 4 again, 

2 
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Very good. You made the correct choice. 
We have to simplify the fraction, 

2 



X 



y 



Here is a different technique that can be used in this s pecial case > 

Noce that the numerator of this fraction is t-he differr e of two squares, 



( 



1) 



Dividing numerator and 
denominator by the identical 
factor, we obtain: 



y 



Combining this expression, we get; 



The usual method will produce the same answer. Multiply numerator and 
2 

denominator by y ( the L C M of the denominators) . 
2 



— - 1 
2 ^ 





2 



X 



- y 



- 1 



1 



xy - y 



(x -f y) (x - y) 
y(x - y) 



[ Factor 



[ Reduce 



X -f y 

y 

Please proceed to question 15 which follows, 
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Question 16 

Apply your knowledge and simplify the fraction, 

a b 



a b 

Select the letter next to the correct answer. 



(A) 



b - a 
(C) ab(b + a) 



(B) 
(D) 



b - a 

ab 
b - a 
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Your choice is incorrect. 

The Least Common Denominator is the Lowest Common Multiple, ( L C M ), of 

the denominators and is divisible by each of the denominators. Note that 
12 

— is not an integer. Recall that the least common denominator is the 
smallest number that is divisible by each denominator in the set of 
denominators. 'That means that the denominator should divide into the 
L C M evenly; that is^ with no remainder. 



Please return to page 184 and try question 3 again. 

2 



Did you check your answer? You forgot. Let us do so now. 
We are given the open sentnece, 



3p - 5 _ p 
2 3 

2 

Replacing p by your choice — we get, 



3(1) - 5 



- 8 



Please return to page 171 and try question 6 again. 

2 
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Simplifying, we obtain, 

2 - 5 2 ? 
2 - 9 - ^ 

3 2 1 

- 2 9 - ^ 

We need go no further. A negative quantity cannot equal 8 . Your choice 
is not correct. 
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Very good. You made the correct choice. 
We start by combining the expression, 

2 + 



4 + d 
into a single fraction. 

NOW, 2 = + 

' (4 + d) 

and we ha.e Ifi^.ll.^ ^ . Il_±_2d 

(4 + d) 4 4- d 4 + d 

The reciprocal of the fraction is 

4 + d 
11 + 2d 

We, cherefore, have lo solve the equation, 

4 -f d ^ II 
11 + 2d 25 

for the letter d 

Multiplying boch members of the equation by 25(11 + 2d) we gee 



25(^5 d) ^ 11(11 + 

100 + 25d = 121 + 

100 + 3d = 121 

3d - 21 

d = 7 



2d) [D 

22d <- 22d 

<- 100 

< T 3 



You have now finished this Segment. Hand in 
your PUNCH CARD. 

You should be able to complete the following 
problems from your HOMEWORK ASSIGNMENT; ^ 
Problems 13, 14, 15, and 16 , ' 
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You have forgotten how to add fractions, 
The sum of 



r , 5r . ^ 6r 
2 + — IS not — 



To refresh your Tnemory : when we add fractions with unlike denominators, 
we must first find the lowest common denominator of the fractions. Since 
2 and 7 are relatively prime numbers, the lowest common denominator is 

2 X 7 - 14 

Noxi7, each fraction is written as an equivalent fraction with 14 as a 

denominator, 

Tlius, 



r 7r ^ 5r lOr 

^ = and y- - 



r , 5r 7r . lOr 

Hence, 2 F = 14" ^ I4" 



17r 
14 

Please return to page 173 and try question 2 again. 

2 
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You multiplied the left member of the equation by 15 , but you did not 
multiply the right member by this number. 

Please keep in mind that both members must be multiplied by the same 
number in order to obtain an equivalent equation, and maintain the 
equality of both members of the equation. 



Please return to page 180 and try question 5 again. 



2 
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Volume ]A Segment 5_ oegms ner r : 

Obtain a PUNCH CARD ficm your in5r.ru:'or. In 
addition to the other idenrif y mg inr c nna cion ^.hac 
must be furnished by you, you are asked to pun:h 
the to I lowing : 

COLUMNS a8 and 50 0_ (Sequence N^.Tnber ) 

54 and 36 0^ U_ < Type ot Punch Cacd 
60 and 62 1 ■ Vol jme Number ) 
6f) and 68 0_ ^ 'Segment Number.' 

'^our REaDING AcDbiGNMENT tor thi^ Segment is page ::^06 
You will now be oSRed a series Z'i questions ro drjiw 
yoor attention to the more impoLtan? point:.. 

inti oductor y Note 



In previous segments we concentrated on the solution ot aquations in which 
the coetficients ot the variables were integers. We will now pr Zioeed and 
consider methods of solving equations m which one c: more of the teems 
includes a fraction, ^^Jby is it important tor us -.z x.:arn how to solve 
equations with fractional coefficients: Ihe answer is simple: many 
problems which iv?e will study lead to such equations. For example: Hew 
old 15 Mr. Jones if 

of his age 6 years ago is equal to ~- 
of his age 10 years henue - 

If we let X = Mr. Jones' present age the equation rhat 

will solve this problem is, 

^{x - 6) - -i-(x -h 10) iD 

3-2 ^ 5 ^ ^ 

Thus, in order to solve this problem it is necessary to know how to solve 
equations with fractional coef f icients • 

Please proceed to question 1 below. 

168 
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Question 1 

Recognize and selecc the letter next to which both equations are equivalent. 

(A) 3x 5 = 7; 6x - 10 - 17 

(B) 2x 3 = X -h 8; 3x - 10 - 5 

(C) 7y - 3 = 4; 2y = 1 

(D) 4r 8 = r; 3r 8 

ERiC XI 



One of the letters does have the correct answer next to it. 



Please reconsider your choice. 

Multiply both sides of the equation by the (LCM) of the denominators 
and then solve the derived equivalent equation using the operations 
indicated^ 



Please return to page 175 and try question 4 again. 

2 
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We do not agree. Did you forget to multiply the right member of the 
equation by the same number that you multiplied the left member? 

Please go over your work» 



Please return to page 171 and try question 6 again. 

9 



2 
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1 



The Least Conuuun Denominator is the Least CoTninon Multiple (LCM) oi ihe 
denominators and is divisible by each of the denominanors . That: means 
that each denominator should divide into the (LCM) evenly without 
any remainder. 

The quotient ^ is not an integer. 
Your choice is, therefore, incorrect. 



"^''Please return to page 184 and try question 3 again. 

2 
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Do you know what you forgot to do? 

You forgot to multiply the right side of the open sentence by the same 
number that you multiplied the left side. 



Please return to page 179 and try question 9 again. 

2 
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Very good. Your choice is correct. 

If we examine the denominators 3 , 5 , 15 ; we note that the lowest common 
denominator is 15 . Multiplying each term of the open sentence by 15 will 
result in an equivalent open sentence with integral coefficients. 
Thus, 

15( 3 y - f y ) = 15 ( ) [ D 



CHECK: 



15( |y) ^ 15 ( |y ) = ( ) 

lOy - 9y = 7 [ Combine 

y = 7 

_2 ' 1 - ^ 

3 ^ ^ 5 ^ 15 

J(7) - |(7) i ^ 

14 2]^ ? _2 

3 " 5 " 15 ■ 

22 ^ I JL 

15 " . 15 - 15 

_7 _ _7 

^ 15 15 



Please procee.-' to question 6 which follows. 



Question 6 

'^!-'Ply your knowledge to solve the open sentence, 

2 3 ~ ^ 

Select the letter next to the correct answer. 

(A) p = I ■ (C) p = ^ 

(B) p = II (D) p = 9 

XI 
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Again you failed to check your answer. 



If you took the nrouble to do so, you would avoid the unpleasant feeling 
of being told that you are wrong. 



Please return to page 188 and try question 8 again. 

2 
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Did you check your answer? 
You didn't. 

Everybody can make a mistake, but the student who checks his answer finds 
his mistake before his teacher finds it for him. 



Please return to page 181 and try question 11 again. 

2 
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You made the correct choice. 

The equations are said to be equivalent if they have the same solution setw 
l^o\<fy we have 

2x + 3 = x + 8 o<-x 
x+3=8 <-3 
X = 5 . 

For the second equation, we have 

3x - 10 = 5 < + 10 

3x = 15- <^ 3 

x == 5 ^ 

B(^th equations have the solution set {. 5^ ; and are, therefore, equivalent, 
Please proceed to question 2 which follows. 
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Question 2 

Recognize and select the letter next to ?vhich h. ^ ,.i equations are 
equivalent • 

(A) 1^ + |- = 1 and lOy + 3y = 5 

(B) I + — = 0 and 1^ = 10 

(C) f +7 = 2 and 4n + 3n = 24 

(D) t - y = 11 and 3t =11 

XI 
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We do not agree. 

The lowest common denominator of the fractional coefficients or rhe given 
open sentence is 6 . Start by multiplying each member by this number. 
Thus, 

6( 1+ ) = 6(x - 5) 

Please continue. 



Please return to page 182 and try question 7 again. 

2 
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2 

We don*t agree. 

To find the lowest common denominator, you have only to consider the 

3 ^ 

fractions -r and . Hence, to obtain integral coefficients, you 

4 O 

should start by multiplying the given equation by 8 



Please retuia ru. page 187 and try question 10 again. 

2 



XI 
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1 

Very good- Your choice is correct. 

The lowest coramon denominator is the smallest number that is divisible by 
each of the denominators. Thu5 , 30 is the LCD since 

— 2 ~ 1-^ > = 6 , and — = 5 

To find the lowest common denominator of two numbers, we multiply them 
and then divide by all the common factors they might have. 
For example; in this case, we can take the first two denominators j 2 
and 5 Their product is 10 . Since there is no common factor of 

2 and 5 , then IQ is also their lowest common multiple. 

To find cbe LCM of three numbers, we find the LCM of the first two and 
then rbe LCM of that value and the third number. In this case, the LCM 
of 2 and 5 is 10 ; and the LCM o€ 10 and 6 is the product of 
10 and 6 (which is 60 ) divided by the common factor, 2 , which 
is 30 . Thus, 30 is the lowest common denominator of 2, 5, and 6 

Now proceed to question 4 which follows, 

175 
2 

Question 4 

Apply your knowledge to solve the open sentence. 



2x X ^ 10 

5 10 3 



Select the letter next to the correct answer. 

3 



(A) X = 



(B) X = 



•XC) X = 



10 

100 
9 

100 



(D) None of these, 



ERIC 



XI 
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1 



ERIC 



VJlien there is a minus sign between two fractions ^ every term in the 
numerator of the fraction following the minus sign is changed to its 
opposite . 

Please be more careful. 



Please return to page 179 and try question 9 again. 

2 
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2 



We do not agree. 



In order to change the given equation with decimal coefficients to 
integral coefficients, each term must be multiplied by 100 . 



Please do not forget to multiply the right side of the equation by 100 



Pleas o return to page 190 and try question 13 again. 

2 
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You made a mistake. V'e v;ill help you get started. 

The lowest common denominator : the fractional coefficients is 6 . 
We, therefore, multiply each term of the open sentence by this number. 

Thus, 3-5 

6( — 2 ^ ~ 6( y ) = 6(8) Note : j'k'e must use the 

? D property . 

3( 3p - 5) - 21 p ) = 48 

Please continue. 



Please return to page 171 and try question 6 again. 

2 
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We do not ag„ee. 

To help you get started, examine the given open sentence, 

If we multiply both meinbers by 12 , the L C M of all of the denominators, we 
will no longer have fractional coef f icients ♦ Thus, 

12( X - ~ ) = 12 ( ^ ) (x -f ^ ) [ D 



Please re^.tn to page 181 and try question 11 again. 

0 



XI 
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1 



We do not agree. The difference 



does not equal 3t 



Remember c can be written as 



1 



Since the expression is now considered as a subtraction of fraction 
problems, it becomes. 

4^ _t 
4 4 

which equals 3t 

4~ 



Please return to page 173 and try question 2 again. 

2 
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Not quite. You did multiply each term of the formula by 9 and you 
obtained 

5(F - 32) = 9C 
Please go over your work from this point on. 



Please return to page 193 and try question 16 again, 

2 



XI 



ERIC 



Very good. "None of these" is the correcr choice. 
Now, \'ou could have done this probleir in two '•■:'ays . 



179 
I 



Solution 1 



1 3 ,-. / 1 

6~ "2 = 2- o' ^^ 2 

g- . = 2 + I - 6 [ ColiecL 

5x „ X J X 

^ = 2 - - ^+ - 



6x 

6 



= 2 



Solution 2 Multiply each term of the given open sentence by 6 . Thui , 

5x - 3 = 9- x + 1, 

5x = 12 - x + X 

6x = 12 ^ 
X = 2 , 

Please proceed to question 9 which follows. 
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Question 9 

A-Pply your knowledge to solve the open sentence, 

y + 3 y - 2 . 

8 6 " ^ 

Select the letter next to the correct answer, 

(A) y is greater than - 10 but less than 0 

(B) y = 16 

(C) y = -23 

(D) y = -31 

XI 
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Very good. Your choice is correct. We have the open sentience. 



2x 
5 



X 

10 



10 
3 



The lov:esn coirjnon denominator of all the tenns is 30 . To obtain an 
equiVc.,_e;it equation v;ith int. :^j^ral coef f j.ciencs , v;e multiply each term bv 

X 



30 ( 

30 ( 1^ ; 

12x 



30 ( 



10 

lo 

3x 
9x 



) = 



30 (if , 

30 (if ) 
100 



100 
100 



u 

Comb IK: 

- 9 



We now proceed to check this solution by replacing x by ~- m the given 
equation. We get 



2 100 



9 



1 .100 
10 ' 9 

10 
9 

30 
9 



10 
3 

10_ 
3 

10 
3 



Hence, the left member equals the right member. 
Please proceed to question 5 which follows. 
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Question 5 

Apply your knowledge to solve the open sentence. 



3 y 



_7 

15 



Select the letter next to the correct answer. 

(A) y = 7 (C) y 



(B) y = 



_7 
15 



(D) y = ~ 



XI 
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Very good- You made the correct choice. 
V.'e have to solve the open sentence, 

I (2x + 5) - I (3x - 1) = 1 

The lowest comnon denominator of the fractional coefficients is S . 

Multiplying both members of the equation by 8 we get, 

6( 2x + 5) - 5( 3x - 1) = 8 [ D 

12x + 30 - 15x + 5 = 8 [ Collect 

-3x + 35 =8 < - 35 

-3x =-27 ^ ^ -3 

X =9 



Check: 



The lef^. member of the open sentence will be equal to the right member if 
your solution, ( x = 9) is correct. Substitute 9 in place of each 
X m the original equation. 

|(2x + 5) - |(3x - 1) = 1 

|( 23 ) - |( 26 ) 1 1 



5£ 65 
4 ~ .4 

4 

Please proceed to question 11 which follows, 



1 

1 



Question 11 

Apply yoat knowledge to solve the open sentence, 

^ - l2 - 3 + 2^ 
Select the letter next to the correct answer. 

<« h ^] 

(B) .(-[i, |. f] CD, .,[1 . il, i| 
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Very gcud. You made the correct ciioice. 
\\e are given the open sentence, 

3p - 5 _ p 
2 3 



S 



Tiie lov.'esc comip.on denominator of the fractional coefficients 
We, therefore, multiply each term of the open sentence by 6 

6(8) 



■.e get 



6 



) - 6(f) 



2p 
2p 



3 ( 3p - 5 ) 

9p - 15 

7p - 15 
7p 



Check: We replace the letter p by 9 

27-5 _ 9 
2 3 



4S 
48 
48 
63 
9 



22 
2 

11 

8 



9 
3 



8 
8 



Please proceed to question 7 which follows- 



[ D 

[ Combine 
+ 15 



7 
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Question 7 

Apply your knowledge to solve the open sentence, 

3 ^6 ^ ^ 

Select the letter next to the correct answer. 

(A) X = - 1 (C) X = 29 

(B) X = 1 (D) None of these. 



XI 



1 



You surprised us by making the mistake you made. 
Please note that 

- 4(y ^ 2) = - 4y -f 8 
The number - 4 in front of the parentheses multiplicrr each tern within 
the parentheses. 



Please return to page 179 and try question 9 again. 

2 



183 
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In order to obtain an equivalent equation with integral coef f icin^ncs , 
it is necessary to multiply each term by 100 
Why do vje have to multiply by 100 ? 

Examine the term 0.25 



Please return to page 196 and try question 12 again. 

2 

XI 
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1 

Very good. You made the correct choice. 

It IS not always necessary to find che solution sees of two equations to 
determine whether they are equivalent or not. If each term of an equa- 
tion is mulciplied by the same number, we obtain an equivalent equation. 
Thus, if we multiply each term of the equation 

3 4 ^ 

by 12 , we get, 12(2-) ^ 12(J)= 12(2) 

4n + in - 24 

It is important to keep in mind that the right member of the equation 
must also be multiplied by the same number as the left side. 

Please proceed to question 3 which follows. 



184 
2 



Question 3 

Apply your knowledge to find the least common denominator of the frac- 
tional coefficients of the open sentence, 



X _ 3x 5x 
2 5 6 



Select the letter next to the correct answer. 



(A) 15 (B) 12 

(C) 10 (D) 30 



XI 
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Very good. You ^xade the correct choice. 
To solve the oji^A sentence, 

•OAy + .06(2000 - y) ' 

we multiply eac;?» term by 100 . Thus, we get 

4y + 6(2000 - y) 

4y + 12000 - 6y 

-2y + 12000 
-2y 

y 

Check: 

.04(1200) + .06(2000 - 1200) 
48 + .06( 800) 
* 48+48 
96 

which is the satire as the right member of the equation. 
Please proceed to question 1'': which follows. 



96 



9600 [ D- 



= 9600 
= 9600 
= -2400 
= 1200 



[ Combine 
,000 



Question 14 

Apply your knowledge to solve the open sentence, 

.08(4z + 5) - .03(2z - 3) = 
Select the letter next to the correct answer. 



,36 



185 



(A) z € / 



5 



33 31^ 
5 ' 5/ 



(C) 



1 

3 ' 



4/ 



(B) ^^1x2 ' 13 ' 



ii) ^^(i ' 2i 



26 



XI 
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You must have made a careless error. 

A likely place is in the application of the DISTRIBUTIVE PROPERTY. Please 
go over your work and check your answer before making a choice. 



Please return to page 181 and try question 11 again. 

2 
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It is very important that you learn how to solve this open sentence. In a 
future segment, you will be asked to do problems whose solutions will lead t 
this type of equation. Let us, therefore, do a similar question together. 
Solve the open sentence for x : 





• Cox + 


.04(5000 - x) 


= 280 






We first note 


chat the decimal coefficients are hundredths, 


. To 


change tl 


coefficients 


to integers, we 


must, therefore, 


multiply by 


100 




We get, 


6x + 


4(5000 - x) 


= 28000 


[ 


D 




6x + 


20000 - 4x 


= 28000 


[ 


Combine 




2x + 


20000 


= 28000 


< 


- 20,000 




2x 




8000 


< 


T 2 


Check: 


X 

.06(4000) 


+ .04(5000 - 


4000 
4000) 








240 


+ .04(1000) 










240 


+ 40 









280 

This checks with the right side of the original equation. 



Please return to, page 190 and try question 13 again. 

2 
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Very good. You made the correct choice, 
We have to solve the open sentence, 

y ^ 3 y - 2 _ 
8 " 6 " ^ 

The lov7esc common denominator is 24 . We, therefore ^ multiply both members 
of the equality by 24 . Thus , 



^ ! 8 6 



Check: 

= 24 (1) [ D - = 1 



3(y + 3) - 4(y - 2) = 24 [ D • ^ t ^ - ^ r ^ = 1 



3y + 9 ~ 4y + 8 . = 24 [ Collect ^ - "r = 1 



6 

8 6 



-y + 17 = 24 K - 17, (-1) ^ + . r = 1 



-1 1 

y = -7 i + 1 T = 1 



2 - 6 



Please proceed to question 10 which follows. 



1 



Question 10 

Apply your knowledge tn solve the open sentence, 

|(2x + 5) - |(3x - 1) = 
Select the letter next to the correct answer. 



(A) X is greater than 8 , but less than 12 

(B) X € {- 9 , -11 , -13} 



uri^ - r 19 23 A, 

(D) None of these. 
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Very good. Your choice is correct. 
We have to solve tlie open sentence, 

i + 3x_j^_l _ ^ _ 5 
. 3 ^ 6 ^ 

We mulciply each term by the lowest common denominator of the fractional 
coefficient which is 6 . Thus, 

6(|) + 6( ■^'^ ~ ) = 6(x - 5) [ D 

2x '+ 3x - 1 = 6x - 30 [ C 

5x - 1 = 6x - 30 <- 6x 

1 = - 30 o(+ 1 



-X - 1 
-X = 
X = 29 



- 29 o((-i) 



Check: 



29 ^ 3(29) - 1 29 86 
6 = ^ + ~6 



58- 86_ 
6 6 



144 



24 

and the right member of the equation is 

29 - 5 = 24 

Please proceed to question 8 which follows. 

188 



2 

Question 8 

Apply your knowledge to solve the open sentence, 

5x k - 1 _ E 

6 ~ 2 2 6 

Select the letter next to the correct answer. 

(A) X is more than 3 , but less than 6. (C) x = 6 

(B) X = 3 ■ (D) None of these, 



XI 
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1 

If instead of the letter a , we used some number, say, 2 , tliis question 
would have given you no trouble. 

Don**- 1^^ the appearance of an extra letter disturb you. The procedure for 
solving tb;s open sentence Is the same as before. is the lowest- common 

denommarr-r of the fractional coefficients -j and ? 

By wbrTT nurpbc>r niusr. each term of the open sentence be multiplied to obtain 
an'-egral ' f i : ents ^ You know the answers to these questions. 

\ 



P]p5re -e^j-n :o page 198 and try question 15 again. 

2 
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\o'i torg^" ".^ do something. 

Tb?^ .':-^n*rp--!n denominators of the fractions on the left side of the 

euuai" rv -s 

(a ^ 1) (a - 1) 

To cb»atn an equivalent equation with integral coefficients, you multiplied 
cbe left 5''. de of the equality by 

(a DCa - 1) 

bu*- you didn^t un?ltiply the right side of the equality by this quantity- 



Please tetucn to page 199 and try question 17 again. 

2 



XI 
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Very good, you made the correct choice. We have to tind the solution set 
of the open sentence, 

3x - 0.2 = 0.25 - 6x 
To change the decimal coefficients to integral coefficients, each lecm mas 
be maltiplied by 100 . Thus, 



100(3x) - 100(0.2) = 100(0,25) 



300x 
900x 
900x 



CHECK: 
3x 



0.15 



20 
20 



0.2 



3(0.05) - 0.2 



0.2 



.05 



0.25 
0.25 
0.25 
- .05 



100 (6x) 
600x 



25 
25 

45 

45 
900 



20 ^-^^ 



6x 

6(0.05) 
.30 



+ 600 X 
4- 20. 
900 
[ Reduc e 



Please proceed to question 13 which follows. 
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Question 13 

Apply your knowledge to solve the open sentence, 

.04y + .06(2000 - y) = 96 

Select the letter next to the correct answer. 

.(A) y f (900, 100, 1200} (C) y f (-240, -260, -280^^ 

V, ' ■v. ^ 

(B) y (. {620, 640, 66o} (D) None of these. 



XI 
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1 



Did ym- rake a guess? If you did, it was a bad one- 
Consider rbe formula 

|(F - 32) = C 

as you would an open sentence with fractional coef f icienc? , By what nuinber 
must ea-'h member be multiplied so as to obtain integral coefficients? 
Yes, we must multiply by 9 , Ue get 

9( I ) (F - 32) = 9(C) 

and 5(F - 32) = 9C 

Please continue. 



Please return zo page 193 and try question 16 again. 

2 



19 1 
2 



We do not agree. Let us refresh your memory on the rule for multiplying 

rvJO binomials at sight, Recall that 

2 

-y: - a)(x - b) ^ X - ax -- bx +• ab [D 
2 

and fx + a) (x -f b) = X + ax + bx ab [D 

Thus, (X - i)(x - |) = x^ - (i)x - (-|)x + i " [d 



Please continue • 



Please return to page 195 and try question 18 again, 

2 



XI 



EKLC 



iq 2 
- 



By rhxs cime you should know the procedure to follow m solving an :;pen 
sen-en-e wi:h deciuial coef r icients . None rbat 08, 03, and 36 
each hundredths. You should, ^zherefore, multiply each verm by 100 ro 
cb'"ain an open sencence wich integral coef f icients • 



Please be moce careful when you re'move paren^^heses and combine l^ke rer-T^s 



Please cerurn to page j.85 and try question 14 again, 

2 
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We do not agree. 

In a previous segment, you learned how to combine fractions with difteren" 
binomial denominators^ Is it possible that you no longer temember how to 
perform this operation? lo combine the fractions, 

X X 

a -f- 1 a - 1 

we first find the lowest common denominator of the fractions. Since 

Ca 1) and (a - 1) are relatively prime, the lowest common denominator 

is the product (a 1) (a - 1) . We change each fraction to an equiva'^enr 

fraction with this denominator. Thus, 

X ^ a ~ 1 ^ X ^ a 1 

a i- l*a-l a-l'^a + l 

x(a - 1) x(a + 1) 



(a + 1) (a - 1) (a + 1) (a - 1) 

Please continue. 



Please return to page 199 and tipy question 17 again. 

2 
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Very good You made the correct choice. We have to solve the open 
sentence, 



ax ax , 
— - -3- - 4 

To obtain integral coefficients, we multiply each term by 15 and get, 

15r^) - 15(-^) = 15(4) Check: a( ^ ) a( ) , 

^ J — a - a ? , 

3~ 5~ = ^ 

Sax - 3ax = 60 [Combine ^ - ^ =4 



3 5 

2ax = 60 0<^2a 10 



= — [Reduce 
2a 



30 
a 



Please proceed to question 16 which follows 



Qoesrion 16 

Apply your knowledge to solve the formula 

I (F - 32) = C 
for F Select the letter next to the correct answer. 

(A) F 9C + 160 



(B) F = jCC + 32) 



(C) F = I" C -h 32 



(D) None of these, 



? 
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1 



You probably tried to change the decimal coefficients to fractions. 
It is not necessary to do so. 

Please note that vmen we multiply a decimal number by 10 the decimal 
point moves one place to the right. 

^^Jhen we multiply a decimal number by 100 , the decimal point moves two 
places to the 'right. - 

Thus, for example, 

100(0.25) = 25 

Please return to page 196 and try question 12 again. 

2 
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We do not agree. 



One of the letters r'oes have the correct answer next to it. 



Please return to page 190 and try question 13 again. 

2 
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Very good. You made the correct choice. The lowest common denominator of 
the given equation, 



= 2a 



a + 1 a - 1 

is (a + 1) (a - 1) 

To obtain an equivalent equation with integral coefficients, we multiply each 
member of the equation by the lowest common denominator. Thus, 



(a + 1) (a - 1) 



a + 1 



a - 1 



= 2a (a + 1) (a - 1) [ D 



x(a - 1) + x(a + 1) = 2aCa + 1) (a - 1) [ D 



xa - X + xa "H x = 2a (a - 1) 



2ax 



= 2a (a - 1) 
= - 1 



[ Collect 
~ 2a 



Check: 



2 - 2 , , 

a " 1 , a - 1 ? 

a + 1 + " 2^ 



(a - 1) + (a + 1) = 2a 
2a = 2a 

Please proceed to question 18 which foil 



Factor and 
reduce 

[ Combine 



ows , 



195 



Question 18 

Apply your knowledge to solve the open sentence. 



(X - 


1' 


(X " = (X + j) (X + i) - 


20 


next 


to 


the correct answer. 




(A) 


X 


is a value less than 10 




(B) 


X 


is a value greater than 15 




(C) 


X 


is an element of the set {_6 , 8 


, 10, 


(D) . 


X 


is less than 15 but more than 


10 . 



XI 
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Very good. Tect choice. K'e have co sol"" clie open sentence, 

12 3 2^ 

To obi.jin an equivalent open sentence with integral coefficients, we multiply 
both members by 12 . 















j Check 














12 (x - 




12(3) (x 


+ 




[ D 


X - 


5 
12 




1 

ytx 


+ 






12x 


5 = 


4(x 


■1- 




[ D 


11 
8 


5 
12 


? 


3^ 8 


■1- 




[ D 


12x 


5 = 


4x 


+ 


6 


<<4xj+ 5 


33 
24 


10 
24 


9 


11 
24 




3 

6 


[ c 


8x 




11 






■ < 7 8 




23 
-54 


? 


11 
24 


+ 


12 
24 


[ c 


X 




11 
8 










23 
24 




23 
24 









Please proceed to question 12 which follows. 
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Question 12 

Apply your knowledge to solve the open sentence, 

3x - 0.2 = 0.25 - 6x 

Select the letter next to the correct answer. 

(A) X ^ { ~ , -J , 



^ ^(l? ' 20 ' Too) 



(C) X ( V 4 * 6 * 8 / 



(D) None of these. 



XI 



ill 
1 

"None of these" is not correct. 

Use cbe same procedures as before to solve an equation with fractional 
'. oeif iTients 

One of the letters does have the correct answer next to it. 
^lease reconsider your choice. 



Please return r.o page 1 93 and try question 16 again. 

2 



We have a different answer than you have. One of us must be wrong. 
Lets see who 

We will check your, answer by replacing x by a(a - 1) In the given 
open sentence « 



[97 



a(a - 1) , a(a - 1) 



a + 1 



fa - 1) 



aCa - 1^ 

— a 

a i 

a(a - 1 ) a ( 3. ^ 1 ) 



a 4 1 



a -t a *• a 



a 1 
a + 1 



Bur, r.bls does not equal 2a , therefore, your choice Is Incorreci; 



Please return to page 199 and try question 17 again. 

2 

Er|c XI 
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Very good. You made the correct choice. To solve the open sentence, 

.08(4z + 5) - .03(2z - 3) = c36 
term by 100 . Thus, we get 

j Check: 

3(2z - 3) = 36 [ D 

6z + 9 = 36 [ Combine 
26z +49 = 36 K -49 
26z = -13 K °-26 

z = 



we multiply 

8(4z + 5) 
32z + 40 



i.08(-2 +5) - .03(-l 



3) 



I .08 (3) 
i .24 



1 
2 



Please proceed to question 15 which follows 



- .03(-M 
+ .12 
.36 



198 
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Question 15 

Apply your knowledge and solve the open sentence. 



ax ax , 

- -y = 4 



for X . 



Select the letter next to the correct answer. 



(A) X = 



(B) X 



30 



(C) X = 30a 
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Very good. You made the correct choice. 
The given f o mula is 



I 
9 



coefficients* Thus, 

9 $ 



(F 


- 32) 


= 


C 




to 


obtain 


an 


equivalent 


formula with 


(F 


- 32) 




9(C) 




(F 


- 32) 




9C 


[ D 


5F 


- 160 




9C 


+ 160 


5F 






9C + 160 




F 






r ^ 5 




F 






9 

|C + 32 





Do you happa^ to know what this formal : nands for? It is a most i-ncerescing 
and useful Jf^piTtnula. F stands for tempe:, ature in the Fahrenheit scale, and 
C stands fai: the temperature in the - 'grade scale. In the formula of 
your answer, if you were given a temper .cure in the Centigrade scale,, you would 
be able to f^ti^ the equivalent temperature in the Fahrenheit scale, Th^us , 
for example, iA' the temperature in Paris, France is 30° C, then 

F - ( J ) (30) 4- 32 

F - 54 +32 

F = 36° or 86= F 

Please proceed co question 17 below. 
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Question 17 

Apply your ki^iowledge to solve the open sentence, 



+ — ^-r = 2a 



a + 1 a + 1 

for X . 

Select the letter next to the correct answer. 

(A) = 1 (B) K = 2a^ 

(C) . :!C ^ a(a - 1) (D) x = a^ - 1 

XI 
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We do noc agree. One of the letters does have the cotiiect answec oexr. lo it. 
Plea-^a reconsider your choice. 



Return to page 196 and try question 12 again, 
2 



200 



Very good. You made the correct choice. We have to find the solution sei of 
nhe open sentence, 

fx - j)(x - ^) - (x + -jH ic ^ i) - 20 

Eoanling the binomials, we obtain, 

- (^)x - (■|)x + I" = x^ + (•|)x + '■|)x + |- - 20 
2 1 

'■.hat X + appears on both sides of the equation. Subtracting this 



■ 1- 



Cht" 



ssion from both sides, we get 



■(•|-)x - (■|)x = (y)x. 4 (y)x - 20 <- .'6) 



-2x - 3x = 2x + 3x -120 (C 

- 5x = 5x -120 < -5x 

- lOx = -120 -10 

X =12 



(12 - y)(12 - j) = (12 + i)(12 -r - 20 

( 35 23 . ( 3^ )( 25 120 



. 805 . ^ 805 
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Ycu have now completed this volume. Hand in your PUNCH CARD 

Vou should have entered in your NOTEBOOK the following definicion: 

To solve an open sentence wheriS: the numerical coefficients 
are fractions, we find the lowest common denominator ot the 
tractions and multiply each term of the open sentence by thi 
number , 



You should now complete the rest of your HOMEWORK ASSIGNMENT 
in preparation for a test on Volume 11 . 
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To the users of this book: 

CoTiipv:ter analysis of the student's performance in his progress through 
this book will have as one of its purposes the collection of data 
indicating the need for revision of the material presented. 
Certain typographical errors already exist and will also be corrected. 
Listed below are misprints that T;7ill affect the aiathematics of the 
problems . Make a careful correction of each misprint as follows : 

CHECK mEN 

PAGE MISPRINT CORRECTION CORRECTION 

MADE 





Ques . # omitted 


Question 1 


5/2 


...try question 1 again 


. . . try question 10 again 


37/2 


...return to page 67/1 


...return to page 67/2 


98/1 


'^go on'' omitted 


. , go on to Ques 7 below. 


109/2 


Question 11 


Question 16 


109/1 


... proceed to Ques .11. 


...proceed to Ques. 16., 
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• . .try Ques . 15 again. 


.••try Ques. 16 again 



